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Reconstitution of Portuguese Vineyards 
by means of American Stocks. 

by 

SitRTORIO DO MoNTK PBrSIRA 
Ptafeavnr at the Superior Institute of Agriculture at Ltsbon 

The cultivation of the vine is still one of the most unportaul and 
characteristic blanches of agnailliue in Portugal. Vinos arc cullivuted in 
every part of the country fiom the dunes of the coast up to i boo ft. above 
sea level. They occupy an area of about 773 000 acres, and, either ga- 
theied in gicat numbers m contiguous bells or scattered among other 
crops, they extend over a great part of the whole PorLitguesc slojHi which 
gradually sinks in a south-easterly direction from a height of 6 500 ft. 
down to the level of the Atlantic. The Poituguese vineyards produce 
upwards of I5i| 000 000 gallons of wine, among which are some of thc^niost 
f^ous wines of the world; Port, Madeira (i), Muscat of Setubal and 
Corcavelles, besides some excellent table wines such as Collarcs, BucoUos 
and Dad, and great quantities of wines for blending purposes. The 
yearly produce of the Portuguese vineyards is worth upwards of 20 000 000 
escudos (about £4 000 000); it pays 30000000 days' work to the vine¬ 
yard hands and provido.s the export tiade with neatly 22 000 000 gallons 
of wines of all qualities wuth about 8 000 000 escudos (about £1 600 000). 
This great national asset, now the same that it was beioie the invasion 
of phylloxcnra, has been reconstituted in the period of about 15 years of 
systematic and eEectivc fighting against the ixst, tiol iiu'ludiiig the jkj- 
riod of the first lecble and hesitating eflorts at the wnunu nccuient ol 
the invasion. 

Phylloxera was introduc'cd into Portugal about 1872 by some PJeiich 
stocks planted in a vincyaid of Vtntro, the district which produces 
P6rt vtoe. 

At first the invasion was slight and not alarming. 'Die surface of 
the region bemg very broken and not having much inLcrcoui>e with the 
other wine-growiDg districts, the pest remained for a fairly long time 
limited to the Douro region. 


(z) In the XbUnd of Mduldin. 


(Author’s note). 
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Owing to the indifference with which the vine growers considered 
the new disease, the State agricultural officials encountered serious diffi¬ 
culties in their first attempts to ccmtrol it. Up to 1886 the struggle 
against phylloxera was inefficient and desultory; in some districts the 
farmers would not believe in a possible destruction of their vineyards 
and by their incredulity favoured the spread of the pest, carelessly im¬ 
porting infected cuttings and plants and allowing them to ciictilate 
freely in the country. 

The means of control employed in Portugal were the same as those 
used everywhere else. Sulphide of carbon was used at first in all treatments, 
both curative and destructive. On a lesser scale potassium sulpho-carbonate 
was also u^d. Several farmers had recourse to flooding, but this process 
was applied to a Hmited area, barely reaching 5 000 acres. 

To a greater extent planting in sandy soils was practised, and there 
are still some important vineyards on the sands of the coast and of the 
interior. The most extensive vineyard of Portugal and of the whole world, 
bdonging to the great agriculturist Jos6 Maria des Santos is, for the 
greatest part of its considerable area — ii 115 acres— situated on sandy 
soils, and consists of ungrafted vines. This vineyard, which extends along 
a railway, affords a good demonstration of the efficaciousness of plant¬ 
ing on sandy soils. The breaking up of the land before planting the 
vines, which was done by steam, caused a clayey subsoil to crop up 
in places near the middle of the vineyard. The first plantation having 
consisted entirely of nngmfted stocks, the vines planted on the clayey 
spots died of phylloxera in a diort time, thus affording all those who 
travelled by that railway a convincing demonstration of the resistance 
to phyUoxsera of sandy soils, on which the great extent of the green 
foliage of the vines was barely spotted by the dead vines of the day 
patches. This spectade, however, did not last long because the vines 
on the day spots were replaced by American sto^. The land, but 
dightly undulated, is constituted by very mobile tertiary lands, sometimes 
quick sands, rating on a day subsoil over which there is a film of water, 
which, as is well known, still further increases the resistance of sand against 
the spreading of phylloxera. 

Nevertheless the greatest aids to the reconstitution of the Portuguese 
vineyards were the American stocks upon which they ore almost exdu- 
sively based. 

In fact if the above mentioned plantations be excepted, namely 
tho% uMgrafied ones that are protected by flooding or by their situation 
on sandy soils, it is difficult to find vineyards that are not completely 
infested by phylloxera in Algarve, the most southern province of the 
country, from the rest of whidi it is separated by a mountain range 
averaging about 2 000 ft. in height, and in the most northern province, 
Minho, where the vines being trained high resist longer, as is well kncxwn, 
the destructive action of the insect. All this however does not mdse 
tq) an area much above 197 000 acres actually under vines. 
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The first attempts at reconstituting with American stocks wen* not 
successful. 

In 1880, M. Tahuuin, who played an important part in Uk* iccon- 
stitution of the French vmeyards, delivered a lecture at the Cenlial So¬ 
ciety of Agricultuie ol Porti^al and found lus auclieuce incredulous .md 
hostile to American stocks. 

The want of success which attended the first attempts with Ame¬ 
rican Stocks is explained by the scanty knowledge the experimenters pos¬ 
sessed of these vines, oi the conditions required for their adaptation to 
the various soils, and oi their aflSnity to the varieties of the country. 
To these reasons must be added Lhe careless use of non-selccted stocks 
and the want of skill in grafting. 

The non-selected Jacquez, York Madeira, Herbemoiit, Taylor, and 
Solonis nr.es caused the failure of several plantations. 

It was only later, towards 1888, when some reconstitutions on a grand 
scale had sua^ded, that the reconstitution movement began to develop. 

Already in 1895 the fears of a probable excess of production caused 
a congress of vine growers to be held at Lisbon! When confidence was 
reestablished, Portuguese vine-growers, by their initiative, diligena* and 
outlay of capital, gave a great example of energy and of tMr capacity to 
act intelligently and mpidly. 

With the exception of some errors of adaptation and the want of 
scruples of some nurserymen, it may be said that the leconstitutiou was 
perfect and its results exceUeut. 

The present Portuguese vineyards arc grafted on the American stocks 
Riparia and Rnpeslris and on some hybrids of Axamon Rupc^stris (Gan- 
zin), Riparia X Rupestiis No. 330G and 3309 (Coud^) and No T01-14 
of Millardfit. 

By far the greater number of Portuguese vineyards include almost ex- 
clusivdy the pure species Riparia and Riipcstris in their various lonns; 
Riparias arc especially represented by Riparia gloire do Montpellier m 
loamy soils, and the Rupeslris by Ruposiris ntonticola in heavy clay 
soils, and by Ruposiris Martin on the stony and dry hilLsides. Sonu* 
vineyards in moist soils aic grafted on Solonis aiul Soloiii.s X RilHiiin. 
Nevertheless the results 3rieldcd by Solonis were very uiu'cilaiu, accoid- 
ing to the forms employed, and some plantations of Solonis in full vii?c- 
tatiou were to be seen by the side of others showing but little vigour, 
while oth^ again were already dead, according to the greiiler or lesser 
honesty of the nurserymen. 

Tl^ reconstitution on calcareous sdls is not u problem of very great 
importance in Portugal, os soils containing much lime or rich in lime¬ 
stone in a state of minute divisiou occupy a very limiter! nieu. Soils 
with more than to per cent of limestone ate rare. 

Nevertheless on some of these seals Bcrlondieri and its hybrids with 
Vinifera have been employed. More frequently Ihouj^, Aromon X Ru- 
pestxis No. I of Ganssin and Rr).pestris Mouticola, whi^ possess sufficient 
resistanoe for most cases, are to be met with. 
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American vines as direct producers of grapes have been tried, but 
onl}' as curiosities. In the Azores some Isabella vines, a v.uriety of I^- 
brusca whose grapes have a foxy taste, are still kept. On the moinhiiid 
this kind is considered only ah ornamental. 

The adoption of American vines modified profoundly the cultivation 
of the tine in Portugal. 

The first effect has been to chiuge the situation of the vineyards, 
which formerly were located on the hill slopes in dry and poor soils. 
Now the vineyards have descended to the plains or kept to the slightly 
sloping ground where the soil is deep. 

Some of the mc»t fertile plains of the cotmtry, like that of Eibatejo, 
have been planted to vines on a great scale. Besides the greater needs 
of American vines as regards depth of soil and the depth to which the 
latter has to be broken up, the change in economical conditions has 
avoured this displacement of the Portuguese vineyards, which at first lost 
somethiiig in the quality of their produce but gained mudi in intensity 
of production. 

Grafting, which was rendered necessary by the use of American 
stocks, contributed also to the increase of production, and by requiring 
greater care to be taken in the cultivation of the vine brought about a great 
improvement in cultural methods. The graft most used was cleft-graft¬ 
ing and frequently also whip-graftmg in plantations made with American 
cuttings; inarching was used only in nurseries. 

From the preliminary breaking up of the soil up to the vintage it may 
be ^d that all operations connected with the vines have been influenced 
by the introduction of American stocks. The soil was worked to a 
greater depth and more thoroughly. Preparatory and cultural improve¬ 
ments, which formerly were compratively rare, became common practices. 
The use of artificial fertilizers, nitrogenous, phosphatic and even potassic, 
notwithstanding the fact that Portuguese soils are frequently rich in 
potash, became general. 

The vines were planted further apart, and instead of being placed 
always in rows or squares, they were planted to a great extent in quin¬ 
cunxes. The average distance between the vines, formerly 3 ft. 3 in. to 
4 ft. 9 in., has often been increased to 6 ft. 6 in. 

Hoeir^ has became a current practice. 

The system of pruning the canes known as Guyot’s, though it is of 
Portuguese origin and his been practised from remote periods in the 
Douro region, has become generalthron^nt the country; the old sys¬ 
tem of pruning is stiU followed in the great vineyards of Ribatejo and 
in the plains, with the only object of saving expense. 

As for the vintage, more care than formerly is bestowed on fixing 
the time of gathering the grapes, on their selection and transport. Even 
in ^ne-»maiing an improvement has taken place since the appearance of 
phylloxera. 

In conclusion, it may be said that if the invasion of phylloxera has 
been a calamity, dl the sacrifices which it has entailed have been com- 
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penaated by tlie improvement and intensity of the present production 
and by its increased value. 

Neither vine-growing uor whie-making in Portugal has anything to 
fear from comparisons with the same industries in any other country. 

Portuguese viticulture as it is at present reconstituted, is still expand¬ 
ing, and bears witness, by the excellent results it has achieved, to the 
value of American stocks and of the modem technical processes of vine- 
growing niid of wine-makiiig. 
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The Recent Development of Cattle 
Breeding in Germany. 

BY 

Privy Councillor, Professor Dr. Hansen, Kbnigsberg, Prussia. 


Owing to the expansion of trsule throughout the world and to the 
development of flourishing industries, German agriculture underwent far- 
reaching changes during the second, half of the last century. While the 
prices of grain have at times fallen considembly and ate now again 
moderately ridng, the prices of a.nimal products have uninterruptedly 
followed an ascending course. A popuklion continually growing in num¬ 
bers and m prosperity v^as inclined, and able to increase to a great extent 
its cemsumptian of animal products. It was thus that German farmers 
found in the rearing of live stock at least a partial compensatiQn for the 
loss of their prospective profi,ts on grain-growing. 

Of coarse the single branches of live stock keeping were each of them 
differently affected by the altered economic conditions. The breeding of 
sheep, which had been carried on chiefly for the production of wool, was 
struck hard by the <dieap colonial wool that iuv^ed European markets, 
and the gradually increasing prices of meat were not sufficient to make 
good the deficiency. It is true that a gradual change in the breeds of sheep 
kepi had begun ; namely from those producing only wool to those yielding 
wool and meat and even orrly the latter; still the number of sheep in Ger¬ 
many has fallen to a quarter of what it was in the sixties of last oerrtury, 
and, notwithstanding the belter prices for wool,this mo\*ement has not yet 
ceased. On the other hand, notwithstanding the notable extensiem of rail¬ 
ways and the recent diffusion of the motor-car industry, the number of 
horses has increased at a fairly uniform rate. Erom 3.19 millions in the 
early sixties the number has risen to 4.35 millions in 1907, that is in the 
ratio of 100 to 136, The number of goats has also considerahly increasetl, 
haviirg risen in the same period from 1.B2 millions to 3.53 millions, or 
as 100^ to 194, and still greater is the increase in the number of pigs, 
which in 1861 was 6.46 millions and in 1907, 22.15 millions, that is in the 
ratio of 100 to 343. 

The development of cattle breeding was not so striking. The much 
greater w^ht of the a.nima.is and their consequently greater food require¬ 
ments, their slower growth and the longer life of the individual animals. 


DBVEW>PMKNT op CATTWt BREEDING IN GERMANY 


9 


■which is not delermined, as "with pi^, only by the production of 
but extends over years for the production of milk and of muscular energy, 
rendered a rapid increase in the number ol head imijoshible. Neverthele**' 
the figures show considerable progress. 'Ihe census for the whole Geiiudii 
empire give the following returns: 


Head dt Cattle 


i 86 i .X 4 999 194 

1873 . 13 776 70 a-f- 5 .a per cent. 

1883 15 786 764 + o.i „ 

iSqa . 17 535 834 -j- ii .3 „ 

1900 18 939 69 a -f- 7*9 >f 

1907 30 630 544 -{■ 8.9 „ 


At first, during the above period the increase was not much, but utter 
the eighties it grew considerably. The retiuns of the census taken at long 
intervals of time for the whole of the German Empire show the increase in 
the number of cattle even during recent years to ha'vo been fairly 
uniform. In reality, however, such -was not the case, for the development 
was irregular, as is proved by the yearly enmneratiors made {dnee 1907 
in the largest cities of the German Federation and in the Kingdom of Prus.su. 
lu Pnissia the head of cattle were: 


In 1900 .. xo 876 97a 

iqoa .10405769 —4 33 per cent 

190 ^ .ix 156 X33-f 7 .»i „ 

1906 .11 646908-|> 4-^0 » 

1007 . 13 0X1 584 4 * ^ *3 •» 

1908 .IS 089 072 4* >, 

1909 .II763 161 — -».7o >, 

1910 .XX 592 521 — 1.45 „ 

1911 .1x663334+077 >. 


luthe years ig<)2, 1909 and 1910 the numlx.*! of cuttle diuiiiuslie<l. 
This was due to scanty forage crops and tmlly also to diseases. It is 
remarkable however that in 1911, during wliich year both the above iu*ii- 
tioned adverse conditions obtained, a slight iiumase took place*. This is 
the best proof that citdc'av<rttrs arc lK‘ing made in ewry way to increa.se tlie 
stock of cattle. 

Chi each square mile of total area then* ■wi*re in 1873,75.9 head of cattle, 
in 1892, 84.5 and in 1907, 99.1. With the increu.se of the population of the 
German Empire the nnmlier of animals has not quite* kept pace. To evt-ry 
100 inhabitants there were in 1873, 38.4 htad of cattle, in 1892, 36,5 and in 
^907/ 33*0. It would however be erroneous to conclude that the present 
stodk of cattle yielded less per inhabitant than it did in the seventies of last 
century. During this period not only have cattle grown in munber but 
^o, owing to better feeding and better breeding, they have niuchimptovc*d 
in precocity, live and dead wei^t, in milk yield and consequently also iti 
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\'alue. In icgaid to live weight and value, valuations were made in connec¬ 
tion with the returns for 1883, 1892 and 1900, according to which the live 
wei^t increased between 1883 and 1900 from 100 to 132 and the value from 
100 to 136, whilst the number of h^ increased only from 100 to 120. 
In other words, one average head of all age-dosses weighed in 1883, 706.2 lb. 
and in 1900,774.41b., which amounts to an increase of 10 per cent, in the live 
weight, and about the same in the yield. There is no doubt that the dead 
weight has increased in a higher degree. The greater precocity which leads 
to a younger stock and to a quicker sale of fattened cattle may be so far 
translated into figures as the proportion of cattle of the younger agc-dasses 
constitutes now a greater proportion of the total stock than formerly. It 
means a more rapid sale and this of animals possessing a higher dead weight. 
It has been calculated that in the last thirty years the production of beef 
and of veal has increased by 60 per cent. The greater number of cows, 
and further the improved milk yield of the individual cows, has also led to 
a higher production of milk. Though the assumption tlmt the amount 
of milk produced in Germany has doubled since the seventies may be dis¬ 
puted, there can be no doubt that tJu increase in the quantity of food stuffs 
produced hy caUle rearing has sensibly outstripped the rise in the numbers 
of the population. 

As regards the distribution of the stock of cattle according to the acreage 
of the far^, and the changes that have taken place in this respect during 
the last 25 years, the following table showing the figures for the Kingdom 
of Pru.ssia, gives a fair idea. 


Fercentogtf On loo acict of coltlvated area 

_____________ the Bonber of head of cattle 


Vaxm 


Acreage 


of 

1 ms In: 




cultivated 

area 

atoefc 

of catUe 

x86a 

1907 

zSSsMiqo 

C^ottat'cTii . . 


up to 5 acres 

1.71 

6.63 

30.7 

41.2 

I34.a 

Small peopaats* fauxos 

510 ia% 

6.34 

13-06 

25-5 

27.5 

107.9 

l&rtlium a 

> 1 

1234 to 50 

27.66 

33-96 

i6.2 

21.0 

126.8 

I^irpe • 


50 to 250 

3*00 

29.69 

I2.I 

15-8 

139-0 

I,ei^ estates . 


250 auil up- 
■wnirts 

31.39 

16.66 

5-6 

9-7 

T7I.4 


For the whole German Fknpite the conditions are very nearly the same; 
of the whole stock of cattle, 6.6 per cent, is held by cottagers, while peasant 
farmers with farms ranging from 5 to 250 acres possess 81.8 per cent, and the 
lar^ estates only 11.6 per cent., or much less than ia Prussia. In pro¬ 
portion to the acrea^ the number of cattle HitninisTi p ^ with the ex¬ 
tent of the ferm. In this respect it is to be observed that the increose of 
cattle in large estates has quite recently become considerable. This is due 
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in the first place to the tendency to fill up the gap catibetl by th(' cesbalion 
or limitation of sheep ivariug. 

With the object of raising cattle breeding to itb prejiciit level arid to 
further it still more, great efforts have been made both by public bodies 
and by private persons. The activity of the Imperial Government is 
principally directed, besides to political tmd economical mcjisuixs, to the con¬ 
trol of plngnes and diseases, in which a suitable protection of the frontiers 
is no mean part. The immediate measures for promoting cattle breeding 
are left to the individual States and to the special representative bodies. 
I^or the whole of Germany the figures are lacking, but Prussia has set apart, 
in the year 1910, a sum of a million marks, in round numbers (about £50 000), 
for the benefit of cattle breeding alone. Some of the other States of the 
Federation have in proportion to their area allotted still higher sums. On 
the means employed the following information will be of interest. 

The choosing of bulls for breeding purposes by officials has been iutro- 
duced with but few exceptions into the whole of Germany. For providing 
bulls for breeding purposes the South German States have followed the ex¬ 
ample of Baden and possess communal bull stations {GcmeindestMaltungen) 
which, especially for small holdings, have been most beneficial. In North 
Germany there are the bull stations {BuUenslaticmen), which by means of 
the Chambers of Agriculture provide good bulls from funds loaned by the 
State without interest. These stations may be considered as the forerun¬ 
ners of the breeding associations, also inasmuch as they prepare the way 
for a certain unity in the trend of breeding. For the supply of male animals 
for breeding purposes there exist in several localities rearing stations, breed¬ 
ing-cattle farms and pedigree herds, which in part prepare bulls by suitably 
rearing young males bou^t for the purpose aird in part they breed them 
themselves. Pedigree females are also sometimes bred, but not so frequently. 

Recently a far-reaching influence in promoting breeding has be^ exer¬ 
ted by the breeding societies or breeding owperative associations, often called 
herdbook associations. They depend upon private initiative and extend 
over areas of very different extent, in some cases over a whole province, 
in others over only a district. Often several small cooiwrativc assodatioiLs 
are miited into a federation. The breeding associations deal only with the 
improvement of one breed, for which purity of breed is always the object 
aliW at, notwithstanding that sometimes recoiusc* is had to crossing. 
One of the most essential ta.sks of the breeding nssociations is the collection 
of pedigrees, whidi are entered in the herdbook and pubHshod. On prin¬ 
ciple every animal, male or female, must be approved by spedally appointed 
officials l)^ore being entered. 

Recent lesearchies have shown, in all branches of breeding, that there 
are always some few animals that stamp their chaiaclexs upon a breed in 
which thdr blood flows. The use of the best blood, with a definite object 
in view, holds out to the breeding industry the most promising prospect, 
and will greatly facilitate bringing about uiriformity in the anim^ of the 
various mces. The activity of the breeding associations extends to every 
measure that tends to improve breeding. Thus, bull stations are established; 
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the use of valuable breeding animals is ensured for a length of tinie by nieaiis 
of maintenance prizes; exhibitions and distribution of pri/x's are heltl; per¬ 
formance records are kept; pastures for young animals an i^repared ; 
plagues and diseases are controlled; the sale of brectling animals is organ¬ 
ized by means of markets and auctions. One or more of these measures 
is adopted according to local conditions. The breeding associations have 
attained at present a highly flourishing condition under the influence of 
the German /^cultural Society {Deuische iMndmrtschajts Gesellschaff) which 
supervises their activity and “ recognizes ” them when they satisfj’- certain 
conditions, thus entitling them to exhibit at the great shows held every year 
in another place. In 1911 there were in Germany, for cattle alone, 1051 
breeding associations. Under their i nfluence systematic breeding of cer¬ 
tain races has arisen ; in several parts of Germany its further development 
has been much assisted by the inspectors of breeding who have been 
charged with the professional oversi^t of the work. 

!Bvery year numbers of shows are held and prizes given, both local 
and district shows as well as provincial and national. The most important 
is the great German exhibition of the Deutsche Landwirtschafts GeseU^ 
schafi, which is held every year in tom in the various provinces, and which 
has powerfully stimulated all branches of German agriculture, induding 
cattle breeding. Most of the shows are reserved to animals kept for breeding 
purposes; occasionally fat cattle shows are also held. 

Besides the above mentioned aids tc breeding, there are also the perform¬ 
ance records, which, especially for milk, have been established chiefly 
in the North of Germany on the hues of the Danish control associatioovs. 
Their number to-day is about 500. They record, with the assistance of a 
special employ^ (control assistant), the yield of milk according to quantity 
and to fat content and ascertain at the same time the consumption of food 
for each cow. They have given a firmer basis to selection for breeding and 
have improved the feeding. The best cows Im-e been recognized aud their 
ofEspiing, both mole aud female, has bccii reared. Further the proixrr use 
of concentrated foods according to the milk yield hn.s been learned. Thanks 
to these control associations, the keeping of cattle has become more pro¬ 
fitable. 

From the above it will be seen that in Germany much importance is 
attached to the improvement of cattle breeding, for the attainment of which 
object ample means are provided and great efforts are made. Much still 
doubtltss remains to be done, but it cannot be denied that a wholesome 
progress has been achieved and great hopes may be entertained for the 
future. 




agricut.tdrai, booz-iosbpino in Switzerland 13 


Measures adopted in Switzerland 
for the Introduction of Agricultural Book-keeping 
into the Peasants’ Farms. 

by 

Professor Dr. Ernest Laur, t>f Ziiiidi - Bmgg. 


During the 1,'st fifty yean agiicultim hui marie enormous piogiess. 
It has aoL only developed its technique m a high degree, but it has also 
adapted itself to the new eamomical conditions. While for many years 
farming measured its production only by the slaialards of its own wants, 
it has been forced by the general evolution ot the world to wake up Irom its 
apathy, to introduce ra«lical modilioalioiis in its systems and thencefor¬ 
ward to dispose of its produce on the great markets. It is thus that in a cer¬ 
tain sense ferming has come to resemble coimnerdol and indusliiul enter¬ 
prises. But whilst in thLSO the principles ol book-keeping ha\'e been adopted 
as the basis of their activity, and carelessly kept acamnts are considered 
as a proof of a want of sense, and may in some cases toll under the rigours 
of the law, the gieat majoiity of farmers, even to tliis day, think tliat they 
can farm profitably without availing thcni.selvcs of the guidance afforded 
by l)ook-l^ping. 

Tins ojfinionis decidedly h^imiful to larniing. Not only chx.'s it cause 
losses by the aliseiux* of tlie means of contiol, or by the iiitiotUiction of 
ineusures that do not answer it) the objects aiuusi at, but it is responsible 
on the one hand for the cxaggpiuted jiriccT, paid for land and farms, ami 
on the other for the low prices taken for the produce, wliich often do not 
coyer the cost of production. 

It is not mie to find that farmers do not know the rate of interest that 
the capital engaged in their farm is bearing; moreover, through lack of bo<^ 
keeping, they are not in a position to say what prices thdr produce should 
command so as to cover the cost of pioducUon. 

In onler to remedy this slate of things, far-*.ighted men have for a long 
time i.»ast been endeavouring to pcpulorise the prindples of book-keeping 
among the farming classes, Imt without however having smccewled in intro-' 
during them into general pmctioc. It is therefore a matter for rejcricitig 
that in Switzerland a nUmlW of peasant larmers have been gained over to 
the idea and now keep tkir accounts under the control of a central Bureau* 
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The work done in this connection by the Swiss Peasants’ Secretariat 
has attracted the attention of numerous agricultural circles, and other coun¬ 
tries have been stimulated to convert their farmers to these irkos. In 
Germany, especially, where the introduction of the income tax has caused 
the want of properly kept accounts to be keenly fdt, the endeavours made 
with the object of introducing book-keepmg into the practice ol farmmg 
have been greatly fiicilitated. 

In Switzerland the success which has attended the researches on the 
profitableness of farming is mainly due to the adqpticjn of the following 
principles: 

1. Selecti<m of a system of book-keeping which spares the farmer 
unnecessary writing, but which enables him to balance his accounts correctly. 

2. Uniform instruction for the accountants, who must engage them¬ 
selves by an agreement to keep their books. 

3. The balancing of the bools to be done by a Cential Offict. 

4. Comparative examination of the figures and use ol the results 
in the study of questions connected with political economy and with the 
science of farmmg. 

We shall endeavour to give a brief account of the way in which these 
researches have been organized in Switzerland. 

I. The system of looh-keepir^ : The various systems of book-keeping 
used by farmers may be divided into two distinct groups, on the one hand 
those which only determine the net returns of the property as a whole, on the 
other those whiedr determine the profitableness of each of the diilerent bran¬ 
ches of the &rm. The former of these methods is the one that has been 
adopted in Switzerland. It does not entail upon the farmer the work of fol¬ 
lowing the exchange of values in the interior of the farm. It simply sets 
forth what the farm disposes of to tirird parties and what it gets from them, 
and shows at the end of the year in what marmer the amount of its capital 
has changed from what it was at tire be ginnin g of the same period. Never¬ 
theless, undertheteim “ third parties ’’the farmer and his family ore included, 
in connection both with eventual accessory imdertakiugs and with consump¬ 
tion. As this latter is often connected with that of the salaried hands, 
the c omm on household is also considcTed as a third party. This system 
of book-keeping is therefore based on four accounts; Farm, Household, Ao- 
cessory Uitdertakings, Consumption. The hou^hold accoxmt only plays the 
part o£ intermediary, and the expenses which it bears at the end of the year 
are distiibuled among the other three accounts in proportion to the number 
of persons maintained. 

These four accounts must embrace the totality of the components 
of the farmers’ capital, as well as all the income and outlay of money. The 
exch^ge in kind takmg place between these accounts must also be de- 
teimined, but not particularly within each account. In order to attain this 
object the farmer must draw up an inventory at the begming and end of 
each year and must also keep a cash account and enter in a househeepin^ 
hook the e xc hau ffl in kind betweei the several accounts. A personal ao- 
ootmt current will complete this sjrstcm of bodk-kceping, which allows 
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the gross letums and expenses, the net income, the value of the iarmci's 
labour, the interest his capital bna produced, his household es^jciibeb and 
consumptiQn, and the changes that his capital has midergone, to be known. 

2. Organization of the inue&Hgations. In order to induct Lirniers 
to take part in them, the courses of book-keeping are aimounced by the agii- 
cultuial press and by some of the political papers. The candidates are not 
admitted to the course unless they engage themselves hy agreefneiU to kcej^ 
the accounts of their farm for at least one year, and to submit their l)Ook‘ 
to be audited by the Secretariat, which examines them also as to the pro¬ 
fitableness of the farm. The candidates then take part in a three days’ 
course for which all thc‘ir travelling and living expenses arc rtimbtused 
and the necessary material, such as forms, etc., supplied free of charge. Be 
sides this, when they give up their accounts they get an artislically desigred 
diploma and a prize of 30 francs (about 24 shillings). Those farmers wh*. 
after having taken part in the course fail to keep thdr engagement, liavt 
to reimburse the Secretariat all expenses incurred on their behfJt. It i.s 
to a great extent due to these measures that the majority of accountunls 
submit their books to llu* Secrctariot. With (lit object of encouragin'^ 
farmers to continue ketpirg tlicii l'(A)ks ii* Ihi loJlowiug years, the ^c- 
rctaiiat supplies them with the requisite material and undertakts to balance 
their accounts for them. Those who for ten years have submitted thc*ir 
accounts to the control of the Secretariat are rewarded with a wine-cup 
with an inscription engraved on its f.ilvc r mounting, and ihtir names are pub¬ 
lished. During the course of the first year each book-keeper is visited by 
an empl6y6 of the Secretarial who checks the books, especially the invenlorj, 
draws up, on a uniform plan, a brief description of the farm, cliscub.scs and 
settles all questions likely to pix*sent difficulties, such as deciding on the 
amount of retribrition to be assigned to the fanner and to his family, or dis¬ 
tributing the rcuL of the buildings, etc. The expenses of these re*s*‘archcs, 
induding the work done by the &*crctaiial, amount on average to 100 fr-. 
(about £4) per aimiuu per farm. 

3, Closing the accowUs, — The accurate dosing of lire accoiuits of 
a form is a more complicate*d alTuir tlian the .same ojx'ratioii in a cominertial 
busiuoss. Th(* causes of this arc', iKsides tin* difficnltu s cucoinite n <l in que* - 
tions canceming valuations, the intimate connection existing l)etwien pn*- 
duction and consiunption, The^ conseepience' is lliat if the use of book-keep¬ 
ing is to spread among piusunt farmers, it can <wly Ik* |)ossibl(‘ on condition 
that the dosing of accounts lx* enlruslcd to a Central OfDce‘ and not to the 
farmers themselves. This prindple has been adopted in Switzerland, and 
the Peasants’ Secretarial close's all the accomils. Two methods art' followed: 
one, the simple dosing, shows only the net returns and the mcome of Hm* 
farms and of the accessory enterprises; the other, the amplified dosing of 
accounts, also examines separately the various items of the gross revenue 
and of the expenses, without however doing the same for the not reltims. 
The farmer receives only the simple dosing of accounts. The two methods 
are a control on each other. 
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4. Examination of results. —The xestilts of these books are submitted 
to methodical examination. The researches bear on the amounts of capital 
employed, on the outlay for labour and the other working expenses, as well 
as on the gross and net returns and on the income; the consumption is also 
examined. By means of these investigations knowledge is gaintni os to the 
influence which the extent of the fcirms, the manner of utilizing the soil 
and the kind of farming have upon the produce destined for the market, 
upon the intensity of the farm, etc. The figures obtained every year form 
the matter for new groups and thus the changes happening in ^e course 
of several years may be followed and observed. 

Some of the principal results are given here below: 
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AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

I - Decree tQiproving the Regalation of the Brazilian Government Sta¬ 
tions of Swlooltore. 

Ados do poder esoculivo. Decreto N. 9671 de 17 Jolho 1012. — Boleim do Mtnt- 
sieno da A^itevliuta, Indudm t Commercu, Year r. No 3, pp. 11-16. kio de Ja¬ 
neiro, igi2 

the Decree No. 9671, of Jtily 17,1912 approves the Regnktioas of 
the Sericulture; Stations created in enormity vdth Law No. 254^ of 
January 4,1912, and enacts that the object d the Sericulture Stations 
is to study experimentally all the factors of the proditcliott of silk, so 
as to be in a position to provide farmers with precise data for the 
improvement of the methods of silkworm rearing. 

The Stations axe charged with the following duties : 

1. — The study of all the conditions that are essential to the 
success of silkworm icoxing. 

2. — The study of the causes of epidemics and of the most effi¬ 
cient means of contiol, 

3. — Carrying out expciimcntcLl silkworm rearing with the object 
of producing silkworm to lie used in theii turn for tlu* prodution 
of other eggs. 

4. ■— The production, selection, preparation aiwl distrihution to 
farmers of good silkworm eggs. 

5. — The giatoitoos microscopical examination of silkworm eggs, 
larvae, chrysalides, etc., at the request of persons interested in silk¬ 
worms. 

6. — The cultivation, and distiibulion to formers, of varieties of 
mulberries adapted to the various localities. 

7. — new species of silk cocoons and new apparatus for 

rearing. 

8. — Answering questions connected with sericiiltuie. 

9. ~ Practical stMy of the industrial utilization of the products 
of sericulture. 

10. — Spreading by means of books and lectures, the improved 
methods of sericulture. 




20 EDUCATION AND EXPERIMENTATION IN AGRIC. AND RORESTRY 


11. — Surveillance of the process of silk rearing and advising as 
to the best means of improving it. 

12. — Promoting the institution of silk £actorie.s, 

13. _ Spreading practical instruction in silk spinning and weaving. 

The stations of sericulture shall not limit their activity to the study 

of the silkworm, but shall extend it also to silk, its preparation, prop¬ 
erties and various uses. They are to be provided with buildings, labora¬ 
tories, workshops, and cold storage chambers, in which to rear silkwomLj 
and impart practical instruction, and further with an experimental 
mulberry plantation to supply the necessary food for the worms Two 
practical courses shall be held every year, one, lasting three months, 
for men, and one of one month for women. 


EDUCmOJC 

and Bsmi' 
ICQttAXIO:! IN 
AOUECDLIDRC 
AND F0BB3IB? 


2-The Position and Condition 0 ! the Frassian Boral Continuation 
Schools during the Financial Year 1911. 

stand and Verhaltnisse der preasslachen landlichea Fortbildungs-sdiulen im Redinungs 
Jaliie 1911. — ZiOachfiH jvr das laitdltehe ForiMdun%!>stJudwesm m Prtmivn (i). 
Part I. X913-13, pp. 1-19. Berlin, October 1913. 

In the year 1911, there were in the Kingdom of Prussia 5349 Rural 
Ckaitinuation Schools. Of these, 230 were established by districts (Kicisc), 
3904 by parishes (Gemdnde), 43 by Agricultuisl A.ssociatiocs, fiLd 1172 
by pri-wite individuals and other agencies. The espenses of the schools 
were defrayed: in the ca.se of 15 by the distrids alone, in that ot 21 by the 
parishes alone, while one was supported by Agricultural Assodalious, 1187 
solely by means of State contributions, 3973 by the State in conjimctioii 
with other interested parties, ai'd 149 by pri\-ate individuals aiid other ngen- 
des. The number of self-supporting schools was 3. The expenses, excluding 
upkeep, heating, lighting and cleaning of the schod-buildings, amounted 
to £42 454. This expenditure was met by: £1855 derived ftran fees, while 
privule individuals and institutions furnished £1432, Agricultural A.ssnciii- 
tions £112, districts £4394, parishes £5438, Provinces £308 and the State 
£28715. The number of pu;^ was 86 689 aixd that of the toacheis 7554; 
of which 354 were ministers of religion, 4 agricultural teachers, 7135 
teachers in the elementary schools and 61 other person.s. Instruction 
was given only during the winter in 5298 schools, and only 51 wrre opc-n 
throughout the year. There were in 1911 761 more schools than in iqio. 

^ce 1896, the number of Rural Continuation Schools has. hicrtustd ; 
from to 570 in the Province of East Prussia, in that of West Prussia froiii 
9 to 206; in the Province of Brandenburg from 1 to 310; in Pomerania fnmi 
3 to 233; in Posen from 22 to 566: in ^esia from 29 to 715; in Saxony from 
43 to 211; in Schkswig-Holstdn from 50 to 224; in Hanover from 138 to 
711; in Westphalia frm 15 to 280; in Hesse-Nassau from 325 to 874; in 


(i) Rural Coatinnation SchooI« are schools in which, chiefly In the winter months. 
In-tmctloa is given to the country youths (13-30 years of age) accotding to a fired cur- 
ticuhnn similar to that in fores in the primary Bdiods, special attention being given to 
agrlcaltural sutdects. 
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the Rhine Province from 244 to 293; in the Hokiizolloni province fiom 51 
to 56; in the whole State of Prussia from 930 to 5349. The total Tmmbt'r of 
scholars rose in the same time from 13307 to 86689; the avi^rage* number 
of students per school rose from 14.3 in to 16.2 in 1911 . In the Pnv- 
vincefa of Silesia, Hanfivtr and Hesse-Nassau most of the* sdiool-atteiiilane'e 
was compclsory, which accounts for the extraonlinary increase in the scliolars 
in tho^A? districts. 

3 - Standardization ol Instraotion in Forestry in the United-States. 

Report of the Cuinmittee ol the Confereace of Foiefat School<^. — Forestry Quanerlyi 

Vol X, No. 3, pp. Ithtic.1, N. \, 1912. 

Within the last decade the number of forest schools in the United 
States has increased with remarkable rapidity. To-day there axe 24 in¬ 
stitutions which give courses leading to a degree in forestry, and about 
40 others which include forestry in their curriculum. Over 500 young 
men are preparing themselves in these schools for forestry as a profession. 

Within the last few years, it hsis been felt more and more that with 
the large number of forest scl^ols there is a danger of lowering stan¬ 
dards, and that it is desirable to attempt u standardization of forestry 
education. 

The first step towards such standardization was brought about in 
December 1909, on the initiative of Gifford Pinchot, who called a con¬ 
ference of forest schools to consider the aim, scope, grade and lengtli of 
curriculum. At this conference a coniniitlee was appointed to draw up 
a plan for the stundaidizatiou of the requirements for technical training 
in forestry. There were appointed on this committee Henry S. Gnives 
(chairman), B. E. Femow, R. T. Fisher, Gifford Pinchot and Filibert 
Roth. The committee formulated provisionally a standard for forestry 
edireatioD, and oillcd a second conference of forest .schools in Decemljer 
19TI, ill Washington, to consider its report. 

The following iustitutions were represented at this conference; Yale 
University, Harvard University, University of Minnesota, Michigan Agri¬ 
cultural College, Mafesachnsetts Agricultural O^legc, New Hampsliin* Col¬ 
lege, Universi^ of Muinc, University of Missouri, Iowa State Univt‘rsity, 
University of Nebraska, University of W^ushington, Ohio State University, 
Syracuse University, JPeimsylvimia State College, Pennsylvania State 
Forest Academy, and University of Toronto, Canada. 

The provisional plan of the committee was discussal in detail by the 
conf^ence and an eapressioD of opinion by majority vote obtained as to 
requirements for admission, tb* coumcj^ to be given in the curriculum, 
and the number of hours for each course. 

The need for at least four differeut grades of training has been re¬ 
cognized. 

I. Advanced professional training to indude not only a substantial 
general education Imt also a well rounded course in all branches of 
technical forestry. 
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II. Instruction for Forest Rangers, requiring merely a common school 
education and conducted mainly along thoroughly practical lines. 

in. General instruction in forestry supplementary to a course in 
agriculture, and designed to assist owners in the han dli n g o£ their own 
woodlands. 

IV. General course in conservation and forestry designed for those 
who wish, as a part of their general education, to have some information 
on the economic problems involved. 

The work of the Educational Conference held on December 2&^9, igii 
was confined exclusively to formulating the requirements of the high 
grade professional coarse, and this report, ther^re, deals exclusively 
with the standardization of a course for advanced professional training. 

The Committee has recc^nized at the start that there is a constantly 
growing need for specialists in fcnest work of three distinct types, besides 
general practitioners namely: 

i) Foresters who have specialized chiefly along the lines of either 
forest management, or for^t planting, or forest valuation or similar 
technical problems; 2) forest engineers: and 3) forest technologists. 
To develop specialists ^ong these three lines within four years of coll^ 
work is an impossibility. Therefore the scope of the courses considered 
in this Report has in view a well-balanced professional school which 
does not aim at great spedalizatiou m any of these three lines of work, 
but attempts to give a general knowledge of the principles which underlie 
the entire field ^ the forester's activities, leaving the acquisition of spe¬ 
cialized knowledge to he gained by the students after graduation. 

The technical courses considei^ essential in a hi^ grade school and 
the number of hours accepted by the Educational Cmiferenoe as the 
minimum time to be devoted to each course are given m the following 
schedule: 


Sotdeet dwWo?" Flddn Total 


Deadtologjr, Focest Geography , , . 

60 

Zahotatoy 

66 

IS3 

SUvlCB and Sihicnlture 

100 

330 

350 

Ttee Dlseaaos .. 

20 

30 

50 

Focest Eutancdogy. 

so 

30 

50 

Forest Frotectioa .. 

so 

with management 

SO 

Forest Mensoiation.. . 

40 

100 

140 

Forest Managemeat: TUtiflnrp-'piigriftn. 
thm - WatUiig Flans. 

70 

150 

S30 

Forest UtUlaatlBL: 
Dtunholng-Eng^neering ..... 

go 

190 

aSo 

Forest Ftodocfas: 

Timber Phyics - Wood Tedmdogy. 

50 

too 

130 

Foiestty Histoty.. 

so 

— 

30 

Forestry Ecanomlcs; 

Forest Policy - Forest AdminlstratloQ 

95 


95 


585 

9x3 

1500 
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All attempt has been made in this report to describe’ at some length 
the scope of each course, outlining, at least for the most important 
courses in forestry, the fields which are to be covered in them. 

But it is not the intention of the Committee to force the adoption 
of these exact outlines, since there is a full appreciation that on account 
of the personnel of the teaching staff and other practical considerations, 
there must be considerable latitude left to each school to arrange its 
coarse in such a way as to meet its special needs and use its particular 
facilities. 

4 - Instmoticm in Gold Storage Methods in France in 1912-1918. 

Veaselsnement Irigorifiijiie ea Prance en 1913-1913. — la Rgvue Gininle du Fnidf 

Year 4, V6L IV, No. xi, pp. 607-609. Paris, November 19x3, 

In 1912-1913 the Mowing courses of instruction in cold storage 
methods will be held in France. 

I. — Course given by K M. Marchis and Maillard at the Hi^r School 
of Aeronautics and of Mechanical Construction of Paris. 2. — Bvening 
course held by M. Blanchet at the PMlotechnical Association of Paris. 

3. — Course held at the Central School of Arts and Manufactures of 
Paris. 4. — M. Jules Henriet’s course at the Marseilles Polytechnic Asso¬ 
ciation. 

The instruction in the first course is directed to satisfy the require¬ 
ments of the examination for the diploma of Cold Storage Bngineer 
given by the French Cold Storage Ass^ation. 

For detailed programmes see the or^al publication. 

5- An Enquiry into the Condition ol Association in Swiss Agiioaltme* vomciniffiiEtAi. 

KnqnSte sur I'ital de I'Aasodatlna dons I'Agriculicrc Stdase. — Bxposi du SurAanat iv^ionniuNb 

suiue des Paytons, No. 44, pp. 1-138. Berne, ipza. 

Hie enquiry made by the Swiss Peasants' Secretariat for the imrpose 
of determiiiiiig the number of Agriailtural Associations, Syndicates, Corpo- 
ratioiis, Sodeties suid lAMigues, together with theix aims and the number of 
their membem, exUnids to the whole of Switolund, 

Accotdiug to this enquiry, the latter couutry iiossesscs 6230 hjcul us- 
sodalious. The number of the members has been ascertained in the case 
of 60O5 of these (97,3 ixu: cent.) and amounts to 293 7x9; on adding to this 
figure, the members of the 95 cantonal, inteicautoiial, and national or¬ 
ganisations, the actual uuml^ of membem bdougmg to the agricultural 
assodutioiis of Switzerland is 380129. There are in Switzerland, in addition 
to the “ Union suisse des paysaus", 81 cantonal, intercantonal and na¬ 
tional orgtunbations formed by the Union of Associations; th^ posses a 
total of indirectly attached members amounting, according to this enquiry, 
to 346 225; on adding the 144 377 members of the Union suisse des paysans, 
a total of 870 731 persons afiSlkM to Agricultural organisations in Switzer¬ 
land is obtained. 

The Mowing table has been drawn up for the purpose of classifying 
the different associations according to their aims: 
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Niunber of Asndadens 


E3iia of AMoete.tkm 

Total 


No. 

oi Hembeta 


Number 

Pet cent 

1. Agricultural Assodatlous. 

856 

841 

98.3 

266 876 

z. Agricultural Copperative Societies . . 

567 

561 

99.0 

105728 

3. Dairy Assodations . .. 

2 819 

2766 

98.1 

140 471 

4. Breeding Ssmdicates. 

1 293 

I 268 

gS.i 

78904 

3. Brult-groiiring Aasodatiaas. 

80 

78 

975 

9326 

e. \^e grovring Assodations. 

57 

55 

96.5 

4986 

y. Threshing Assodations. 

133 

129 

96.9 

3946 

8. DisrilUng Aasodatiaas. 

53 

51 

962 

974 

q, Assodations of Mills and Bakeries . . 

42 

41 

97-2 

6447 

TO. Associations for Improvements, Dtai- 
ning and Irrilgatlon. 

73 

69 

94*5 

3628 

zi. Assodatikme of Alpine Economy. . , 

*33 

183 

78.5 

II167 

zs. Agticnltutal and Horticaltzcal Associa¬ 
tions . 

15 

15 

100.0 

1874 

13. Associations of Agricaltaial Credit . . 

145 

145 

100.0 

18636 

14. Agricoltnral Insiitance Associations . 

41 

39 

951 

73391 

15. Union stdsse des paysans 

X 

X 

xoo.o 

144377 

Total . . . 

6408 

6242 

97-4 

870731 


Svvitzerland possesses, according to the censtis of Aug. 9,1905, a total 
of 243 710 farms of which the soil is caltivated ; this gives a coeffident of 
represeutation for each farm of 3.56 for the assodations with directly at¬ 
tached members, together with those composed of sections; and a coefficient 
of 1.55 for the assodations possessing only directly attached members. 
Since many cases occur in which one person is a member of several asso¬ 
ciations, it is impossible to say exactly how many of the farmers belong to 
agricnitural assodations, and how many are not members of these bodies. 
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ProoeedingB ol the Sixteenth Annoal Meeting ol the Ameriean 

Association oS Fannen’ Institote Woclaers. 

■rkat., w. H. and Hamilton, John : U. S. Department of AsiimBure: Office of Kxpctt- 
meni SUiHons, Bvaum asi, 7S PP- Waaldngton, September 18, 1912. 

At the sixteenth anniaal meeting of the American Assodatiou of Ifarmeis’ 
Institttte Workers, the Committee on institute organization and methods 
presented a report in which some statistics axe given which indicate 
the vastness of the farmers’ institute work now being undertaken in 
America. 

During the fiscal year ending in November I911, there were held in 
the United States 16741 sessions of regular farmers’ institutes. These 
were made up of 3539 one-day meetings, 1943 two-day meetings, and 172 
three or more day meetings, representing 7935 days of farmers’ institute 
work. The attendance reported at all institute was 2 412 600 ijerbons. 
Attendance upon agricultural trains 995 220. The appropriation from all 
sources of support for the farmers’ institutes was $ 445 193. 

In many States three or more forms of instruction in agriculture and 
’ domestic economy are now bomg supplied the people outside the college 
walls, namely 1) the farmers’ institute proper, 2) the operation of agri¬ 
cultural trains, 3) the conducting of demoustrutious, 4) the holding of 
six-day schools or campaigns, 5) the organization of boys’ and girls' dubs, 
6) the establishment of the woman's auxiliary as 0 special feature of the 
institute work. The farmers' institute proper is but ouo phase* of thi' gen¬ 
eral extension movement. 

fundamentally, the farmers’ institute is not by nature* a welWisci- 
plined school consisting of teacher and tanght. Instruction here assumes 
the form of positive statement'^, the declaration of established principles 
and the presentation of material facts of value to the pioducors of ihe 
country. 

A successuM farmers' institute must accomplish iil least four iliiiigs: 
i) yield practical iuEormation to those having agricullurul problems to 
solve; 2) more clearly define the farm problems of n eonuminily; 3) widen 
the circle of instituU interest and influence; and 4) leave a ix‘rmaii(*ijt 
local orgauizatiou, club, or institute that stands for agricultlurul progu'ss. 

Thirty-five States have recognized the impiirtance of the furmeis' 
institute work by providing specific approprintioius for State sui)i)ort. 
The amount so approptiati'd for the |Ki.st fisail year aggregated $ 37a 430. 

7" Intemaliioiial Exhibitioii ot tmpott and Export Prodnots in BaK»» 
Iona, Spain, from April 28 to July 2 , 1918 . 

D«<y Consular and Trade KeporU, tsth Yew, N«. *32, pp. 3^33; No. 2H2, p. ittS. 

Washtagloa, Oct, 2 and Nov. 30, igis. 

The exhibition will indude, among others, the sections: Alimentation, 
Agriculture and Hoiticulttire. AppHcatioiis for space should be addressed 
to '* I/a Exposidou Intemadoual dc Productos de Importaddn y Expor- 
tacidn, Barcelona". Brandi oflBces of the exihitioii arc also located 
at 148 Boulevard Voltaire, Paris, Enince, and 87, Rue dcs Foulons, Brus¬ 
sels, Belgium. 


AOuir’tiDiin, 
HSOVlb I.N1) 
CONGKI '*',1 S 
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Intematioxial Colonial Exhibition at Samarang, Dutch East Indies, 
in 1914. 

The Board of Trade Joutnal, Vol. ]:;>:xlX,No. 838, p. 605. I^ndon, Dcoanbcr 19, igia. 

An International Colonial Exhibition will be held at Samarang in 
September, 1914. The exhibition will comprise sections for agricultiire 
and horticulture (including machinery, etc., for cultivation and manu¬ 
facture of sugar, coffee, etc.) ; the industries of the Dutch East Indies; 
foreign industries (including machinery and appliances for a) supplying 
motive power, J) agricultural and forestry purposes, c) industrial pur¬ 
poses, i) general purposes, and e) household purposes); commerce, etc. 
Applications for space mu^ be sent, not later than Mar^, 1914, to the 
Secretary of the Exhibition, Samarang, or to >the OfiBce of the N. V. 
Nederlandsch-Indisch Publidteits Bureau, N. Z. Vooiburgwal 254, Am¬ 
sterdam. 

9 - Bristol Show, from Ist to 6ih 7uly, 1918. 

Royal AgricuUvral Society of Fnuland. Annual Shove at bttsiol. Tuesday, July isi, to 
Saturday, July 3th, 1913. 

10 - Agricnltiital Exhibition at the Hague in 1918. 

The Board of Trade JoueruU, Vol. I^SXXX., No. 836, p. 494< lyondcm, December 5,1912. 

A National and International Agricultural Exhibition is proposed 
to be held at the Hague from the 3rd to the 15th September 1913. Entry 
forms and full particulars may be obtained from the Secretary of the 
Royal Netherlands Agritultural Society, 42, Buitendorf, The Ha^. 

11 -> The Great Agricnltural Week in Belginm in 1918. 

I,a Grande Semalne agtioote bdge de 1913. — La/iterie et Elevage, Year 7, Nu. 33, 
p. x8o, Eouvalu, November 30, 1932. 

The Sodety of Agricultural Medianics and of Agricultural Industries 
has just fixed the date of the 5th exhibition of agricultural machines, 
which will be held at the Palais du Cinquantenairc in Brussels from 
Ifoich 8 to 17, 1913. 

As was ihs case last year, this exhibition will coindde with the 
Great Agricultural Week in Bdgium. 

Persons desirous of obtaining either the programme of the Exhibi¬ 
tion of Agricultural Machinery, or the programme of the Great Agricul¬ 
tural should apply to the Sod^ de m6canique et d’industries 

a,gricoles, 20 RueNeuve, Bruxelles. 

xa- Xntemational Forestry Congress, Ptuis, June 16-20. 1918. 

From the programme of the Congress communicated by the *‘Tour^- 
Cub de France,’" which is organizing the Congress, the foUofwing diief paints 
may be reported. 

let. Section. — Forestry technique, or sylviculture: Len^hening the 
coppice rotaUoH and coppice-with-stofidards. Forest fire insurance. Forest 
potection. 
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and. Section. — I^orest economics and legislation: Katini' of woodlimds, 
3rd. Section. —Forestry technology’. 

4th. Section. —Forestry work oji a large sailo: Imfiroi'ornenh of 
‘pastures. Recovery of momiains. Trees and water, 

5th. Section. —The forest in the development ol tonring mid the 
aesthetic education of the people: i) Beauty of the couiUry due to forests. 
2) NaUonal parks. 3) Management of forests from the tomst point of vkuK 
4) Syho-pastoral instruction. 

Alt. 3 of the Regulations of the Congress provides that; 

The Congress is to consist of French members and of foreigners; the 
subscription is fibred at 20 fr. and requests for admission are to be addn.‘s.sed 
to the President of the Organisation Committee, Headquarters of the 
Toiuing Club de France, Paris (65, Av. de la Grande Ami«'), naming the 
section which the member wishes especially to attend. 

13- Fourteenth International Poultry Exhibition in Paris in February 
1913 . 

11* Expoeitlon Jntcrnalionale (VAvicaUmc.-RtA.ui’£Aiictilimeluhnuiue il eomneteiaU, 
No. 40, p. 339. Palis, October 1912. 

The " Sod 4 t 6 des aviculteuis fronqais ” announces that its Fourteenth 
International Exhibition of Poultry will be held on the first Friday in 
February 1913. This exhibition will also include a “ fur and feather ” 
section. Detailed infonnation can be obtained from the Secretary of 
the Federation of French purveyors of eggs, fowls and game: Paris, 136 
Rue de Rivoli. 


CROPS AND CULTIVATION 

14 ** Investigations on '* Sickness ” in Soil, Soil Sterilisation, and Some (ju i<iivbiet., 
Practical AppHcations. 

1. Ruaaixi:,, E. J. and Gouoino, J. riivci.ljumUoii& on » McVuilbs i In S<Hl, I. Scwatic Sick- 
new. — The Journal of A"iuvUvtal Sueiue, \ol. \, imi I, wi. 37-1?. CmuliriUsi', 

Oct., igxa. 

2. Rusmi,, V,. J. and I'miu-kbwuci , !•*. R. Id. ii.«skkjKss In Olaislimiw* tkrilb ». — 

Ib, pp. 86-111 4 - plates II-V. 

3. Stone, I{. G. 'nw present status'ot soil sUtUIkiIIoii. — 'Iretily-hourth Awmal 

Report of the MassachvsMl* AitmtiUuial Expinment Station, JW J., Detailed Report of 
the Expn/iment Station, pp. iai-ia5 -j- iigs. x-c. iQia. 

4. IrODQB, C. A. and Stma, R. 0 . Influruci' of sdl decoctlo»» fium sferUUed and 
unsteriUttd soils upon bacterial growth. — Jb., pp. «6-r34. 

5. See No. 45, £, jau. igia and No. 485, B. ISarcb xgx». 

6. Cf. Lafar‘s Rattdbveh tier Tcihnachen Hf^ho/ogie, III. Band; V. Branajs’^, J., 

Mykolc^e dts Dnngcos tmd dcs Uodens, $ 116, pp. 447-450. Jtaa, i«»04-ii)o6. 

7. Cf. I,aHNW, P. Bandbueh der lamlwaUthaflttohin liahiniologU, V. C. Die Ik-oin- 
fhasung der Tiltigkeit der Bodcaorganlaiaicn, pp. 73S-790. Berlhi, 1910. 

Russell, and Hutchinson have shown that micro^rgunisms of ordi¬ 
nary soils are not working at a maximusi efficiency; that there exists 
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a biological factor, provisionally identiJBed with the soil piotozoa, de¬ 
trimental to bacteria and limiting their numbers and activities. It may 
therefore be found that causes not in themselves harmful to bacteria 
may bring about a reduction of bacteria through favouring llie detri¬ 
mental factor. 

I. — Russell and Golding have studied bhe soil of a sewage farm, 
which about three years ago showed marked signs of « sewage sick¬ 
ness D. At this farm the sewage is simply screened and then apphed 
to land that has been plot^hed and is later to be croppe<l; elsewhere 
it is applied direct to growing crops. So long as percolation is rapid 
the method works well, but a sewage sidmess »sets in when peicolation 
becomes too slow. 

JEfZamination of a sewage-sick fidd showed that the faUiug oil in 
the rate of percolation was due to at least two causes. Wheie\er a 
pool of sewage had stood a green-black slime was found; the green ma¬ 
terial at and above the water-level was seen to contain living organisms. 
A second cause is the deflocculation of the clay by the free alkali of the 
sewage. Both these causes render the soil sticky and impermeable; but 
they can be put out of action: the deflocculation by dressings of lime, 
and the accumulation of the slimy material by ploughing up the land 
into ridges and allowing it to dry. 

There is however another factor. Analysis of the soil and lab m- 
tory partial steaiHsataon experiments have shown that a factor detri¬ 
mental to bacteria can be traced in sewage^nck soils. This factor ap¬ 
pears to be in every respect similar to that shown by Russell and Hut¬ 
chinson in ordinary soils. It is put out of action by the same anti¬ 
septics (carbon disulphide and toluene) and by heat. It is not bacterial 
nor is it any bacterial product; it is not carried by an aqueous e 3 ±ract 
of the soil. On the other hand it is transmitted to partially sterilised 
soils by inoculation with untreated sdl; it is not rendered inactive by 
aeration or by liming. Its effects are, however, much more pronounced 
in sewage-sick soil than in ordinary soil. While the bacteriii in the un¬ 
treated sick soil only rarely rise to 40 millicms per gr., they may rise to 
400 millions per gr. in the partially sterilised soils. The high amounts 
of moisture and organic matter in the sewage-sick soil appear to 1)e 
especially favourable to the harmful factor. 

Sewage sickness is thus regarded, in part, as an abnormal develop¬ 
ment of the harmful factor always present in ordinary soils. As in tfci 
case of ordinary soils, all the properties of the harrnful factor indicate 
that it is taolo^cal and is due to in organisms larger than bacteria. Bjxam- 
ination of the untreated soil showed the presence of amoebae and 
other protozoa, some of which could be separated in an active form by 
centrifuging; ncme were present in the partially sterilised soil. All the 
evidence av^able then points to these as constituting the harmful 
factor. 

As to the economic problem of applying these results to the treat¬ 
ment of sewage-sick land, particularly with the view of ascertaining whether 
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partial sterilisation of the soil causes increased purification of the effluent, 
or whether any modifying factors come into play when the experiment 
is conducted in the open field, besides an experiment with a number of 
small laud filters filled with partially a rested soil », a series of small 
plots was laid out, the weights of turnips produced being, in thousonds 
of pounds per acre : 


Plot treatmeat Untieatcd 


Fared and 
burned 


Treated wlUi 

caibcn Treabd with 
dibulptaide toluene 


Total pioduce 


f 


3i.l> 


3b 8 


I/orger plots of of an acre were set out on the Midland Agricul¬ 
tural College sewage farm at Kingston-on-Soar and drains were laid 18 in. 
deep, so that the effluents from each could be tapped. One of two pairs 
of comparable plots was treated with commercial «toluol» at the rate of 
4 cwt. per acre, the injections being about 3 in. apart and 6 in. deep. 
General inspection showed that the effluent from the toluol treated plot 
was the better in each case both in colour and in smell, and the same 
fact is shown by the analyses of the effluents. 

The present practical conclusiou is that after the harmlul factor is 
killed by partial sterilisation, the bacteria multiply rapidly and ri.se 
to high numbers, efiEecting mon* decomposition of the added sewage so 
that a purer effluent is obtained. No complicating factors appear to be 
introduced when the method is tried on a large scale, and it is little 
doubted that once the practical diflSculties of partially sUailising large 
quantities of .soil are overcome it will find useful application in sewage 
farm practice wherever the rate of decomposition is limited by the 
numbers of bacteria. 

2. — Russell and Petherbridge had already shown that imrtiul steri¬ 
lisation affords a satisfactory method of treatment r)f « sickness »in glass' 
house soils, and trials made hi commercial glasshouses have shown that 
it is also practicable on a large scale, esixscially in tomato and cuaimlier 
howes. ]?urther condusions ore : 

I. Sickness in glasshouse soils is conditioned by at least two 
factors ; 

{a) an accumulatiou of insect and fungoid pests, 

(6) a lowered bacterial effidency. 

II. The lowering ol the bacterial effidency is due to the accumu¬ 
lation of a factor detrimental to bacteria. This factor resembles in every 
way that present in arable soils; it is put out of action by heat or by 
antiseptics; in all respects its properties agree with those of protozoa. 

in. There is no evidence that sickness is due to an accumulatiou 
of bacteria acting unfavourably on the production of plant food, e. g. de¬ 
nitrifying bacteria; or that the Ijencfidal effect of partial sterilisation is 
due to the destruction of such bacteria; so far, it has been fouud tliat 
all bacterial actions ere accelerated in ixutially sterilised soils. 
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As to the commeicial treatment of sick soils, two general systems 
may be adopted: the soil may be heated to 90-100® C., or it may be 
treated with some antiseptics. These systems arc ftmdamentally different. 
At 90-100® a certain amount of decomposition takes place, with formation 
of prodncts having important secondary effecte on the plant. Treatment 
of the soil with antiseptics causes much less decomposition, but certain 
secondary effects are seen in this case also. Thus, in discu^ing methods 
of treatment capable of application on a large scale, regard must be 
had not only to the cost and practicability, but also to 

(a) the effect on the bacterial activity in the soil, 

(b) the effect on disease and parasitic organisms, 

(c) the secondary effects on the plant. 

Bscjwsure to a temperature of 960-98® C. for two hours has proved 
the best method, because it not only kills destructive and parasitic organ¬ 
isms, including Heterodera, but also effects a certain amount of decom¬ 
position, thus lightening the subsequent work of the bacteria and bring¬ 
ing about certain secondary results, notably a great development of 
fibrous root. This treatment is practicable on a large scale, but the 
present cost of heating one ton of soil is about is. to is. 6 d. A tempe¬ 
rature of 55® C. maintained for 3 hours sufSces to kill destructive and 
parasitic organisms and thus remedy sickness, but it does not effect the 
secondary changes. 

An application of antiseptic may prove more convenient than heat 
if the purely mechanical diflSiculty of distribution is overcome. The 
antiseptic should be some cheap substance or mixture of substances 
that can: 

(a) put out of action the factor injurious to bacteria; 

(&) kill Heierodera and the spores of parasitic disease fungi in the 

soil; 

(c) when its work is done disappcsai from the soil by volatili¬ 
sation, oxidation or other decomposition, leaving no permanent bad 
effects behind; 

(d) if possible lead to the same fine root development as a tem¬ 
perature of 9^ C. 

Kussell and Petherbridge give a list of six classes of substances 
that more or less satisfy the first three conditions: formaldehyde; the 
lighter hydrocarbons of the tar oils — benzene, toluene, and the lifter 
homologues present in the soKialled li^t solvent naphtha and heavy 
solvent naphtha — ; the heavier hydrocarbons of the naphthalene 
fraction; the tar adds — phenol, cresylic add, etc. —; the tar bases — 
pyiidene and the homologues —; caldum sulphides. Of these the 
lighter hydrocarbons are not convenient for large scale work because of 
the cost of transport and the difficully of application; the others are 
more suitable; ihey are carried at ordinary rates and are readily put on 
to the soil because they are or can be made misdble with water. Fur¬ 
ther investigation however is necessary to discriminate between the 
various substances; in the meantime it is insisted that no waste product 
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shotild be lecommended until it can be obtained to a definite specification, 
and the behaviour of its separate constituents is known. 

3 and 4.—A somewhat different point of view is entertained by Stone 
and his pupils, of the Massachusetts Agricultural I^speriment Station. 
Hiey recognise the stimulant effects of soil sterilisation on plant growth, 
but they maintain that the benefits resulting from soil sterilisation depend 
upon the chemical and physical conditions rather than upon the number 
of protozoa. 

I/3dge and Smith have carried on three series of experiments with 
two types of soils, a loam rich in organic matter and a subsoil deficient 
in organic matter. 400 gr. of each soil were placed in a percolation tube 
and lulrewarm distilled water w^ allowed to percolate severed times 
through the soil; the percolated water was then placed in fiasks, each 
flask containii^ 100 c. c. of percolate; then the decoction was subjected 
to steam pressure of 15 lb. for 45 minutes and at 121® C. 

In series No. z a sterilised and unsterilised loam were used, and the 
sterilised decoctions inoculated with ordinary soil bacteria ; the sterilised 
loam decoctions were found to contain a far greater number of bacteria 
than the unsterilised decoction. In series No. 2 a sterilised and unste¬ 
rilised loam, and in addition a sterilised and imsterilised subsoil, were 
used, and the sterilised decoctions inoculated with ordinary soil bacteria; 
when a sterilized loam was used a greater number of bacteria were also 
found present than in the unsterilised loam decoction; but when a ste¬ 
rilised and misterilised subsoil were used in the decoctions, a greater 
number of bacteria were found in the unsterilised decoction; this fact 
is assumed by the experimenters to prove that the sterilising of this 
particular soil resulted in adverse conditions for bacterial increase, mid 
that decoctions made from different soils affect the growth of bacteria 
in a decidedly different manner. The remaining contents of the soil cul¬ 
ture used in iuoculating decoctions in the experiments of series Nos. i 
and 2 were subjected to a careful microscopic examination; no protozoa 
were found; neither were they observed to lie abundant in a number of 
samples of the loam and subsoil. To avoirl any possibility of introducing 
protozoa at the time of inoculating the decoctions, in the experiments 
of series No. 3 a sterilLsed and unsterilised loam and subsoil wxue used, 
os in series No. 2, but moculations were mode from a pure culture of 
BadUus subfiHs ; the data given show that BaoiUns subtilis multiplies in 
great numbers in all decoctions; a great number were found in tilic ste¬ 
rilised loom decoction as compared with the unsterilised and also a greater 
number were found in the unsterilised subsoil decoctions than in the 
sterilised decoctions. 

The stimulating or retarding effects on the development of bacteria 
of the two types of sterilised sc^ used are similar to those produced in 
a previous experiment upon the growth of crops in these Soils. 
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Growth of Soy Beans in Sterilised and UnsteriHsed Loam and Subsoil. 

Average length of Sterna m Gain or l^oaa 
Nnmber onaterllued atenhaed in atenllaed 
of Pots Sod sod 


— cm. cm. Per ornt. 

Loam. 4 9-53 lO-S? + i4-05 

Snbsoll . 4 9-79 4.14 — i7*7o 


These experiments, made with a different soil, would not confirm 
those of Russell and Hutchinson, who maintain that protozoa influenoe 
the number of bacteria in soils, since the development of bacteria differs 
in soil decoctions according to the oimposition of the soil used; that 
is, the number of bacteria which develop in a soil would depend upon 
the chemical and physical conditions rather than upon the biological 
conditions. These experiments, however, do not nec^sarily predude the 
idea that protozoa might play a mudi more important rdle in soils other 
than those experimented at the MassHchusetts Espeiiment Station, 
Amherst, Moss. 


Provisional Conclusion. 

I. It can be fairly stated, that partial sterilisation, espedally of sick 
soils, may prove an effident method of stimulating the development of 
bacteria and therefore of pknt growth. 

n. It is not equally sure if the limiting factor of bacterial growth 
be a biological, or a chemical and physical property of the soil; perhaps 
this factor may differ according to circumstances, 

15 - SeseazQhoB on Alkaline Meadows and Pasfcnies. 

Flodkbbr, a. (Chunist at the Agricoltuzal Experiment Station of Magyar6vAr, Hun- 
gaxy). A t>€kteeaabal arikes entOzOtt reten H legridn fedytatott t>riktanolinftnyokr6L 
Oracigosm. klrnevenytermridsl Kisitlai dUomds, MhgyaiOvArott.— KiiMda^yi K 6 s‘ 
lemSriyh, VOL XV, No. 3, pp, 390-418. Budapest, Jnly-September, 1912. 

The Agricultural Experiment Station of M^yar6v&r has made at 
B 4 k 6 s-esaba during the last 10 years a series of experiments on irriga¬ 
ted alkaline meadows and pastures (« Szik ») to detcamine whether irri¬ 
gation diminishes the amount of alkaline salts, nr in other words, ^f 
the alkaline soils can be thus modified and improved. To obtain detailed 
data respecting the distributiem of the salts in the soil, the writer made 
several borings on the same plot and studied, not only the superficial 
layer, but also the strata at depths of from 30-120 cm. (12 to 48 inches) 
and estimated the salinity of these. The summary of his results was 
as follows: 

Irrigation produces a certain amoimt of lixiviation of the harmful 
salts ; the diminution in soda, the alkali which is the most injurious to 
plants, being especially noticeable. 

The removal of the salts, which is effected chiefly at the commence¬ 
ment of irrigation, together with the increased water supply, explains 
the maximum yields obtained during the first three years. The plants 
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not only grew more vigorously, but the good species liecaine i)ieclonuiiaiit. 
The improvement takes place cliieily in the superficial soil. The richer 
'the fbrsl stratum of 30 cm. (12 in.) is in salts, the greater is the improve¬ 
ment, for as the roots do not penetrate very far into f.tiJff alkjiline 
soils, the part played by the sub-soil is negligible. 

Lr the cjse of a more intensive cultivation of the superficial layer, 
recourse must be had after some time to a systematic use of fertilizers. 
The manuring of alkaline soils only attains its ends if the former are 
improved to the point of growing the most useful plants hr a satisfac¬ 
tory manner. Where the amount of alkaU present is large in clay soils, 
only phosphatic and nitrogenous fertilizers are of advantage, potassic 
fertilizers are of no effect. 

With regard to the powers of resistance posscvssed by various pLints, 
sugar beets can grow in a soil containing from 0.15 to 0.2 per cent, of 
salts ; but mangolds are able to develop in the presence of even larger 
quantities. Lucerne, on account of its long roots, can only be cultivated 
where the salts content is from 0.1 to 0.15 per cent., or at most, from 
0.15 to 0.2 per cent. The presence of soda, however, greatly hinders 
its development. Lotus corniculatus, on the other hand, still grows in 
soils containing 0.2 to 0.3 per cent, of salts and 0.14 per cent, of soda; 
thus it resists alkalinity in the soil better than lucerne or red clover, 
the latter being a more delicate plant than lucerne. 

The Composition of Soil Snitable lor Babher Cnltivation. 

WonLoiSANN, P.: SUdamcrUcaniet^e uad Oatafrikaniache Eaataduik Bbdcn. —- Bor Trth 
ponpfianaor. Year 16, No. ir, pp. 571-581, Balin, Novembci, 1913, 

The writer, Director of the Agricultural Institute of the University 
of Halle, has analysed samples of the soils which were most vSiiilnblc for 
growing rubber and which had been sent from Brazil (“ Seringal”, Sii6 
Francisco, near Mt. Alegro), from Bolivia (“ Seriiigal ", Philadelpliin, near 
Cobijia), from the higher ba.sin of the Amazon and from Orman likist 
Africa. 

The.* following tabic gives some of the detailed rc'sults obtained by the 
writer. 

In comparing the fertility of the soils of South Ajm*rica witli lliossc of 
German Bast Africa, it is necessary not to lose sight of the fact, that in 
the former country the annual rainfall is 120 inches, while hi lie latter 
it only amounts to 80 in. near Tanga and hi Bust Usambatu, and /|8 in.in 
Mor(goro. Thus, in the soils of Soutib. America the nutritive sulistances 
are more transportable and more ea.sily assimilated than in the soils of 
German Bast Africa, which would only be us fertile as the former if tihey 
contained about 33 per cent, more of nutritive substances. The species of 
rubber trees cultivated ore diflierent in the two cases : Hevsa brasUiensis, 
which requires an abundant rainfall, is cultivated in South America, and 
Memikot GUumvH, whidi fares best in a dry climate, is grown in German 
Bast Africa. But the products obtained axe chexoiccdly the same, whence 
it is believed that both species require the some, or nearly the same, soih 



of some of ike best rubber soils. 
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This idea seems to be confirmed by the analyiic results of the writer. He 
himself justified in deducing the following conclusions leganliiig 
the selection of a good soil for rubber trees : 

1. Such a soil should be fine, of medium coherence, rather loose 
fiiaTi heavy, and deep. The combined fineness and depth of the soil 
bring about a dampness, which appears to be indispensable to the form¬ 
ation of latex. Loams or day loams with from 95 to 100 % of fine 
partides are the soils to be preferred, those rich in laterite, or iron com¬ 
pounds, are apt to be deceptive, while compact days, and especially soils 
with extreme characters, should be rejected. 

2. 'V^th regard to the nutritive substances : 

а) It is not necessary that tire nitrogen content should be high; 
a large percentage of humus is perhaj» downright injurious ; o.i per cent, 
of nitrogen is suffident, espedally in districts with a large rainfall. 

б) As for lime and magnesia, rubber trees only need very limited 
amounts of these substances. It is not yet known whether a high percent¬ 
age of lime and magnesia hinders ktex formation, or if the trees suffer in 
calcareous soils. 

c) The rubber tree appears to have no spcdal requirements as 
regards content in phosphoric add. 

d) It seems, on the other hand, that a krge amount of potash in 
the soil promotes growth and the formation of ktex; it is therefore advis¬ 
able to use fertilizers containing potassic salts. 


17- Soils tram the Bast Africa Froteotoiate. 

BvIfeHn of tho Imperial VoL Z, No. 3, pp. 405-422. IfiBaOm, Oct. 19x2. 

Analyses of a certain number of soils from the East Africa Protectorate 
have already been published in the above BuUctin (1907, Vol. 5, p. 243), 
and a further series are now given 

The results are tabukted in the accompanying table. The lime is de- 
fident in almost ^ cases, exxjcpt in the Jubaknd soils. Phosphoric add 
is also most consistently defident whilst the nitrogen content varies consi¬ 
derably. The potash is abundant everywhere and an analysis of rock struck 
while s j ukin g a well indicates that the source of these large supplies is 
andesite. In the Jubaknd soils the soluble alkali salts are very high and 
would have to be taken into consideration in subsequent treatment. Ap- 
pHcations of ground rock phosphate, ground limestone, and green anontue 
are recommended to supply ^fidendes of phosphates, Ume and nitrogen 
respectively. 



AfuAyses of Soils from the East Africa Protectorate. 
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i8- loigation in ibe United States. 

I. pTfruT.wtt, Habay Snowdew : Tlie Sate Side of ntfijoGon liivwfniciils. 

3. The Putme of nrigatioa. — Tho Cmniry Gentlman Vol. DXXVll, No. 3**i PP 1- 
and i8, No, 40, pp 4,5 and 30, No. 47, p. i. Philadelpliio; Scplmbct 21, Oclotxi jft, 
November 33, i9«- ^ ^ 

SevEjLty millioiis of dollars (about £14400000) k-ve bci-i iiiwsb'd by 
the Uaited Stntes Government in irrigatiot’. Thirty-two rcckmatiun pro¬ 
jects, located in cightovai States, have been compkUd or uxe in proa-sb of 
devdopm^-iit. At the eiid of the last fiscal y^or the op.a'dlions completed 
included Government reservoirs with a capadly roffici. n t to iiiigatc 5 000 000 
dcies to a depth of one looL, 300 miles of caiuds, 1000 nnles of ditches, 5 000 
miles of watefcourses, 20 miles of tmniels, etc. JjHuJKTjtk'Rifclamatioii 
Service will expend twenty millic.n dollars (about £4100 000) on irngatioii 
works before the end of 1914. Weter is row be mg servtd to 14000 farm 
families. For 1911 the crop production on tbe irrigated Lenilruy was es¬ 
timated at |i2 000 000 (about £2 460 000). The Govemnu'iil still posses¬ 
ses about a quarter of a milliou acres of land ior which Watci is available 
under completed or partly completed worte. 


Extent of Im^aiion in the UnUed States. 



loeage 

irrigated In 

1909 

Percen¬ 

tage 

of 

totel 

Acreage 
that coold 
be Irrigated 
fa X910 

Percen¬ 

tage 

ot 

total 

Acreage 

Included In 

projects 

Peicen- 

toge 

ai 

total 

Arid legion. 

13739499 

100 0 

*9335 711 

loo.o 

3r 112 110 

100.0 

United StalCb Rudonu- 
tion tiervice .... 

3951'46 

2.9 

786190 

4.1 

1 973 016 

0.3 

United Staid Indian Ser> 
vice. 

172 <JI2 

1.2 

37<>S78 

T .9 

R79 ot»8 

2.8 

Carei7 Act cutcrpriscii. , 

288533 

2 r 

l 080677 

5-7 

i 573 8'/4 

8.3 

Irrigation diBiricts . . . 

533 M2 

39 

804951 

4-2 

I 581) 865 

51 

Coopemllve cnlerpilsfB . 

4G46059 

338 

6 101677 

.32 0 

8845437 

284 

Comiuctdal entciprisd. . 

144480G 

10,G 

z 41O 516 

t2.5 

509<»337 

16.3 

Individual and purlnitfahip 
enterprises. 

G 258 40T 

45.5 

7667114 

39-6 

10134 513 

32.6 


The voluatioir of the returns of the cajfitaliuvt'Slod in irrigation sch* mi s 
seems to Mr, Stabler to have been often e*xa^'raU*d ot n'ioned only to Ihc 
most favourable conditions possible*: conscMaucntly it is not gonorally appli¬ 
cable, nor suitable to avex^ conditions and to foxmi*is of nu'diiun caiKvcity. 
Fttrthfi!r,in all dMcts in which irrigation is begun the prias of produex* arc 
much, hi^cr during the first years, and an invesinieut of t'apitd bawnl on 
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the yield and profits of such a period -would stand much probability of being 
a mistake. 

Whilst a Government report states that -well conducted farms under 
the rotation: lucerne, cereals, st^arbeets and potatoes, yield per acre 
40 to 6o bushels of wheat; 75 to no of oats, 50 to 90 of twjley, 300 to 
500 of potatoes, 15 to 20 tons of sugar-beets and 4 to 6 tons of lucerne, the 
average 3delds of -the above crops in 9 States of the arid region for which 
data are available, namely Colorado, Arizona, New Mesioo, Wyoming, 
Utah, Montana, Washington, Oregon and Idaho, according to ^e last cen¬ 
sus were only: wheat 24.5 bushels; oats 37.1; barley 24.5 ; potatoes 144.6; 
sugarbeets 11.36 tons; lucerne 2.97 tons per acre; and in nine States in the 
humid region (Indiana, Illinois, Iowa, Wisconsin, Michigan, Minnesota, 
New York, Maryland, Mississippi) -they were: wheat 16 builds; oats 28; 
bailey 21.6 ; potetoes 101.2 . TWie figures for sugarbeets are ladsing in the 
statistics. 'Kie author sets them down at over 9 tons per acre. 

The devdopment of an irrigated ferm is always a slower and more cost¬ 
ly undertaking than that of one whidi avails itsdf only of rainfall, as the 
former requires perfect levelling of -the surface and the erection and upkeep 
of the irrigation works in addition -to the strict farm operations. 

The crops obtained by means of irrigation are burthened with the cost 
of the irr^ation works and of the water rights, from which non-irrigated crops 
are free. This extra cost is partly offset by larger returns per acre, but 
the profits in turn are often reduced by the distance from market. There¬ 
fore this factor in relation to the kind of crops grown must be carefully con¬ 
sidered. 

The writer estimates as follows some items of the cost of production: 


Clearing of sage or other {dants by draft¬ 
ing a heavy split log or sted tail with a team 
bitdbed to end, across land . . . 

I^eveOing the soil. 

Bxcavatixig the supply and distribution ditches 
and btdlding the accompanying stroctnm 

Cost of applying water to the land. 

Average cost of maintenance and supply . . . 
Drainage: the cost difitaca very much. An aver¬ 
age may be taken at . 


I 3 to 5 

m 3 to 30 

„ 8 to 5 
„ 1.30 to 3.50 

„ 1.07 to . . 

M 15. 


per icn 


( 85. 3d, to £z os. 7d.) 
(X 33 . 4d. to £6 3s. 4d.) 

( 8s. 3d. to £z os. 7d.) 
( 6s. ad to x^s. sd.) 
( 4S. 5d. to , . . . 

(£3 IS. 8d.) 


The cost of drainage varies so much that it is difiScult to estimate an 
average. It may be said, however, that from experiments made by the Gov¬ 
ernment in reclaiming lands that had been alkalied or waterlogged and 
bringing them back to thrir former luroductiveness the average cost was 
dose to $15 (£3 IS. Sd.) per acre. 

In arrother Government publication is an estimate of expenses for the 
first two years' operations on a small irrigated farm in Arizona: 
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$ £ s d 

7.3 acres at $100 pn* acre. 73i).oo 147-ly- 0 

Sorv^ and papers . 4" 3- 2 

I^evdUng by omtxact . 134**^* 23“ 9" 7 

Pendng.head gale, pumps, small Iwo-rooim cottage and shelter for horsea 371*00 55-13- 9 

T ipam ^T Pop yi^ plmig h , hfltTfiw, garden toola) mowing manhlue;. . . » • 615.00 136- 7" ^ 

Total prdiminaty outlay . . . $1750.00 £339 - is • o 


$ £ s d 

First ycai — Cash for sowl, vtalcr, emtes etc. . 127.92 a6 - 3 - 9 

Second > ear — Cash for seeci, wnter, cnilcs, etc. 336.19 46 * 9 ' 8 

luiproveiiienLs. 59.38 13- 3- 6 

Hirwl labour. 72.00 14 -13 - ir 


Total exiMUises f<ir tw* years . . . - 


485 3 ‘) 


09 - 14 - 10 


Total cost 


$ « 33.39 £ 45 <) - 6-10 


The following data refer to another farm in a State farther north and 
are also taken from a Government buUetiu : ** average cost of the first 
house built on a new farm does not esneed $450 (£92 9s. 4^.). The bam 
will exist $300 (£41 3s.) and a shed for tools |ioo (£20 iis.). The necessary 
tools, such as ploughs, harrows, drills, mowers and binders, together witii 
wagons, horses, harness, one cow, shovels, forks, and so on, will cost from 
$800 to $1500 (£16485. to £30845.), the Tjveragc being protxibly $1100 
(£226). To fence acres of land with a four-wire barbed-wire fence, 
posts of cedar 40 feet apart, and brackets each 10 ft. apart, will cost $400 
(about £82). A capital of $2500 (about £513) would be suffidenl for a set¬ 
tler, provided he had enou^ money in addition to pay the first and sc'cmid 
instalments on his land and water right. On 160 acres this payment would 
average $550 (£113) per aniiimi.” Hus is at $30 (£6 35. 3^.) au acix‘ for 
land aud water. 

There is no mention above of costs incidental to irrigation, so they 
are given here on an acreage of 80 acres. 


$ £ 

l^llWDiMiymiiilHonliind awl wnliTricUt .... 480.CM1 (yft tas.) 

I^ouflc. 430.00 («)a 94.) 

Bam . 200.00 (4i 35.) 

Tod-shed . 100.00 (so ix4.) 

IinplctaeiitHanil Hlock . xxoo.00 (226 04.) 

Fendag . 300.00 (41 as.) 

Clearing land. 240.00 (40 6*.) 

I^cvelHng. 400.00 (82 44.) 

Ditches and stroctares .. 240.00 (49 6«.) 

Mainteniuxce and stq^--water tental*--fw 2 yean ido.oo (3a 175.) 

Cost of apfdying water for 2 yean. 240.00 (49 62.) 


$38x0.00 (£783 135 *} 
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This estimate holds good for Wyoming, Montana, Idaho, or the Dakotas. 
Jfor a smaller acreage in Colorado, Washington or Oregon the outlay would 
be the same on account of the higher price of laud and water rcnt^,both 
of which would be at least double; and in California they would be greater 
still. 

In the Western States the fifty-five thousand different irrigation en¬ 
terprises are capable of supplying water to nineteen million acres; of these 
about six million have not yet bcim sold. 


19 - Availability ol Nitrogen in Organic Anmumiates. 

(1) CoOLSON, T. H. Availability of nitn^^ea in otgonic anunonlates. — The American 
FertOfMer, No. lo, Vol. XXXVIII. pp. 44-45. Philadelphia, Nov. 16, 191a. 

(2) Street, J. P. Note on the nentral permanganate method for the availability of 
organic nitrogen. — The Journal of Industrial and En^inertng Chemisiry, V 61 .4, No. 6, 
PP- 437^438- Baston, Pa., June 1912. 

(3) Jones, C. H. Activity of organic nitrogen as measured by the alkaline perman¬ 
ganate method. — lb., pp. 438-441. 

(4) Hasiweu., B. I,. & Pembeb, P. R. The effect of the t wet process > on the 
avaSabUlty of low grade nitxogenota materials. — Ib., pp. 441*443. 

The addition of phosphatic manures to organic materials is shown 
to interfere with the neutral permanganate method for estimating the 
availability of organic nitrogen; the use of small quantities of sodium 
carbonate in the process gave very satisfactory results, which agree well 
with those obtained by the rlkaline permanganate method. The latter 
method gives useful information as to the quality of insoluble organic 
nitrogen in manures, this information being confirmed by vegetative 
trials. 

The following analytical results are given: 

1. Nitrogen as nitrates. 

2. Nitrogen as ammonium salts. 

3. Water-soluble organic nitrogen. 

4. « Active » insoluble organic nitrogen (liberated by the ftlkaliup. 
permanganate process). 

5. « Inactive » insoluble organic nitrogen. 

6. Total nitrogen. 

It was foimd that when the manure is derived from materials of 
high nitrogen content the figures given under the 4th heading are Tii gh 
in comparison with those given under the 5th, whereas when low grade 
materials have been used in the manufacture, the proportions are re¬ 
versed. « Active » nitrogen is ustmlly about 70 % of the total insoluble 
organic nitrogen, while with low grade materials it is 40% or lower. 

The nitrogen in certain low grade materials, such as peat, garbage, 
tatikage, roasted leather, is of a very low availability, but manufacturers 
claim that treatment by the so-called a wet porocess » completely changes 
its chetuTcal and phjTsical nature and materially increases its availability. 
Samples of such materials were taken before and after the process and 
yielded on analysis: 
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Petcqita ge ol tot al nlttoge u 
Betoce treatment After treatment 


As anunonium salts. ..... 

6.5 

14-3 

As water-scfluble org. matter . , 

7.8 

57.7 

As Tyoter-insolnble org. matter 

85.7 

28,0 

From this the conclusion was 

drawn that when 

low grade 


mDniates are used for making base goods by the a wet process », a large 
percentage of the nitrogen is rendered highly available for plant use. 

All the above results were the work of a committee appointed by 
the directors of the Agricultural Esperiment Stations of the New England 
States, New York, and New Jersey to investigate by laboratory methods 
the availability of organic nitrogen. 

20 - Thfl Fertilizer Trade in the Netherlands. 

Communieaiion from the Naherlotids General Direction of Agriculture. 

The General Directioii of Agriculture, Division VI (Publiculiuiii- and 
Statistics), has compiVd expressly the following table concerning the pre¬ 
sent condition of the production, iniportatiou, exporlatimr and consutup- 
tion of fertilizers in the Netherlands. 


Production, importation, exportation, and consumption of fertilizers 
in the Neiherlafids in xgio. 


Description 

Ptodnetion 

metric tons 

Imports 

m. t. 

Bsporta 

m. t 

Total 

enunfflptiou 
m. t. 

OansatnpttoQ 

’’sr- 

Societies 

m.t. 

Nitrate of soda. 

— 

16482$ 

107 218 

57 608 

34 783 

Sttlphate of'ammonla .... 

10 boo 

31 031 

83 473 

17558 

3658 

Potash salts. . .. 


175 2ia 

9 597 

166615 

94783 

Easic Slag. 


193 719 

loi 578 

94141 

76366 

£teperpho6phatc8. 

150 000 

•— 

— 

• 90000 

62865 


„ To this table, which gives a good idea of the fertilizer trade in the Ne- 
•ther^n«is; tl^ following irdormatiou may be added as to the method-used in 
obtaining the above data. 

The totel coosumption of nitrate of sbda was cslculated by subtracting 
the anmunt eaported from the quantity imported^ /■ 

' ^ The production.of sulphate of ammonia was estimated in rpojt at lo ooo 

metric tens. Bi compsuing the amount purchased by the qo^pemtive 
rifities with the total consUmptiem, the lattefc^ms too lugh, perhaps on ac- 
.^uut.of an-erwr in the estimate , of tdm pi^ , Xn;faci* according 46; 
^ eimwriuhicatioa ma^ td^thc Int^hiMhmia the. 











42 


UANUSBS AND MANURING 


Gemeente OasjEabrieken Hoofdkantoor,” the production ol the gas fac¬ 
tories aione does not exceed 5 293.39 m. t. (1910). 

The total consumption of potash salts and of basic slag has been esti¬ 
mated in the same manner as that of nitrate of soda. According to the data 
of the German " Kalisyndicat,” the consumption of potash salts in 1910 
was 178000 m. t. 

Some years ago, the annual production of superphosphate was estimated 
at 120 000 m. t., but a new factory having since been started, the present 
output may be reckoned at 150 000 m. t. There is a discrepancy in the im¬ 
portation and exportation figures, but this arises from the fact that they 
include much taw phosphate. Nevertheless, as the total consumption of 
superphosphate was estimated some years a^ at 60 000 m. t., if these figures 
were correct, 90 000 m. t. is not too high an estimate for the present consump¬ 
tion. 

AX- Phosphates and Nitrates in Egypt. Their Importanoe to European 
Agricnltnre. 

I. PoLiEu. I,a ricbeaae agtlcole et stin^rale de I'Bgypte. § 3 i^es tidienes tnineraks 
de I'Bgypte. 8. Phoaphates et Nitrates. — BuUOiti de la SoeUU dPEncouragemetd pour 
PIndustrie Nahonalo, VoL ziS, No. 2, pp. 333-373 (368-370). Paris, Adgnst, S^tem- 
ber, October jgis. 

3. SrnrzBS, O. Pbosphat^ SansUge Pbosphatlagexstatten Afrikas. — Die WiMigsten 
LagmtdUen der NIcht‘Ene’% Fixat Part, ijp. 363-364. Berlin, zgiz. 

The discovery of large deposits of phosphate and nitrate in Bgypt 
would be a very important matter, not only for J^yptian agriculture, 
since constantly increasii^ quantities of fertilizers are imported into the 
country, but also for the European agriculturist, who makes use of enor¬ 
mous amounts of these substances. 

NUrates. These have to be left out of consideration, for though largie 
depotits of nitrate have been discovered in the Nile valley, the high pro¬ 
portion of sodium chloride they contain renders them useless. P^urther, 
they do not form crystalline masses, but are simply saliferoas days. 
The result of prospecting seems so far to be negative. 

Phosfhaks. The phosphate dep(»its, on the other hand, appear likely 
to be a source of wealth to the country. Their presence has been ob¬ 
served at a large number of places all situated in a zone which, on the 
west of the Nile, includes the oases of Dakha and Eharga, while on the 
east it leaves the Nile between Eeneh and a point south of Esneh, 
and stretches to the north-east up to the Red Sea, at Saladja and the 
west coast of Sinai. Outside this broad band, phosphate ‘deposits have 
bemi found in the oasis of Baharia and quite to t^ south-east of the 
frontier of Egypt in the 'valley of Wady Hodein, on the shores of the 
Red Sea. 

The prindpal known d^osits are the following: 

I. The first was discovered in the Nile valley ii miles south of 
Esneh. A second was found on the plateau called I^ebel d Qtirm; this 
is 0.6 to 1.2 miles wide by 5 % long. The neatest station is 6 mto 
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distant, but connection with the railway could easily be eiloctcd. A ihij^ 
d^sit is at Sebahia. The samples taken have yielded 70 % of tribasic 
phosphate. 

2, An En^sh Company has obtained concessions at Safudja on the 
shores of the Red Sea, but as no details of r^ults have been divulged, the 
probabilities are that they have not been of a satisfactory nature. 

3. The richest deposits are without doubt those of ]^chid, in the 
Daklah Oasis. They extend throughout the whole length of the latter 
for a distance of at least 31 miles. The avemge thickness of the workable 
stratum varies from 6 to 10 ft. The bulk of the deposits occurs always 
on the edge of the desert on the borders of the cultivated land, andthdr 
exploitation would be a very easy task. Unfortunately, the Oasis of 
Daklah is in the open I/ibyan desert 370 miles from lie Nile Valley. 
But lately the railway has been carried as far as the Oasis of Karghah, 
which is only 93 miles from that of Daklah. 

Thus it is at DaMah that the prospects of Egyptian phosphates ap- 
pear most brilliant. They have not escaped the notice of the Ga^ 
Phosphate Company, who are known to possess a quasi monopoly of 
the trade. 


33- New Methods lor determining the Comiianitive Value of Seleoted 
Plants. 

1. Huumgsl, a, Hassenanbauversache. — lllminerU Laniwirtscluifttiche ZtOuntf, Year 31, 
Nos, 88 Bad 8g, pp. 8ai<8«4 and 839 < 1 - figs. 93X)a4. Balln, Nov. 4 and 8,2911. 
s. Bilges, 0 . Zor Methodilc dcr Sorlcnpiufuag. — 7 ^., Year 39, Nu. 91, pp. 837-899 
-{- figs. 898*900. Berlla, Nov. 13, 191a 

Etumerly, selected seeds were tested iu the laboratory; now on the 
contrary, experiments made in the field lue considered the most satis¬ 
factory. This has given rise t(j the development of comparative cultiva¬ 
tion exiierimeuts of the new selected varieties, e. g. those c.\mcd out by 
the German i^riculUual Society (Deutsche l/iudwirLscluifts Gesellschaft), 
which have risen in iivmiljer from 362 in i()05, to 72b iu 191X. Of these 
164 111 tlie former year tmd 250 in the latter were devoted to oats. 

The principal difficulty in such experiments is tlw! avoidimce of 
ea^erimentnl errors, which prevent an exact estimation of the product¬ 
ivity of the new varieties. In Denmark and in Sweden, where sudi 
experiments are much practised, they ore repeated 011 the same soil for 
from 3 to 8 years iu succession. Tlie new method proposed 1 ^ Hummel 
and named by him the " compensation method ” hds the advantage of 
giving more immediate results, and consists essentially in the two following 
calculations: 

I) Take the arithmetical mean of the results in absolute figures for 
every variety; to this, taken as 100, the results obtained from every plot 
of the same variety are referred, and thus aU the results ore given in 
percentages of the arithmetical menu for every variety submitted to 
experiment. 
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2) Take sacoessive groups of 9 contiguous plots forming a large 
square, find for each group the arithmetical mean of the results refcrreil 
to 100 as above; the diflerence between this figiuc and 100 represents the 
mean deviation of the square from the average of the whole eirpcr'ment 
field. Then add this amount to the ^re of Ike central plot, or sul>tract 
it, according as to whether it is negative or positive, and repeat Ihc 
operauon for all the plots. 

The percentages thus corrected are recalculated in absolute fig;ures, 
and to these the calculation of the probable errors is applied by means of 
the formula: 


l±d . 0.845 

y« . (« — i). y n 

— where S is the sum of the separate results, d the difierence between 
the separate results and the average, and n the number of the plots for 
every variety, 0-845 being a constant. 

Now, calculating the probable error (by means of such a formula) 
in the direct experimental data and that in the data obtained by the 
proposed method, it will be found that this last is less. 

In fact, in the practical case of the two comparative experiments 
made with 30 varieties of beaas in a series of 6 lots and with 20 varieties 
of rape in a series of 5 lots, the probable average error for the whole 
experiment was reduced respectively from ^ 9.19 to i 6.90 and from 
i 448 to i 3.54 in percentage of the average. 

In conclusion, the advanta^ of the new method proposed would be: 

l. By means of the, '* compensationcalculation, part of the 
experimental errors which are inherent in comparative cultivation experi¬ 
ments are eliminated, and the sources of error are thus limited to 
those dependent on the separate lots. 

n. Such errors as cennot thus be eliminated, sire cxprusswl in 
figures; thus the results can be subjected to mathematical criticism. 

m. Selection having for its object the increase in the yielsl of 
cultivated plants, is thus placed upon a surer and more fitting basis. 

23 - Onltnial Bnd Mutafciomi of Solanum immHe Dnnal. 

Hecxbi., Ed. Mutation genunoire cultnxale du Soiamm immHe, Dtmal. — CompUa 
Rmtdtis da VAeaMmU dea Sdenoaa, Vd. 155, No. z8, pp. 8o4'8o6. Paris, Oct. 98,1913. 

After referring to his previous researches on the mutations of Sola- 
num tuberosum I/., a species growing wild in Bolivia and Peru, the 
writer gives the results he obtaiued with Soiamm immite Dunnl, which 
was brought by M. Verne from Chancay (north of Lima, Pent), that is 
the classic habitat of this species. In Chimeay a complete mutation in 
the tubers arid all the subterranean portions of the plants was obtained, 
although the tubers had only attained a slight degree develc^ment 
(10 to 12 gr. maximum); further, the productivity of the plant appeared 
previously to be very small, for two spedmens caily bote 3 tub^; the 
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latter however showed mutations. The writer did not consider the ar¬ 
guments for rmilritig Solanum immUe a separate species sufficiently con¬ 
clusive, and after having cultivated it a long time, he believes it should 
be regarded as identical with S. tuberosum 1 ^. 

It;s behaviour un<ler cultivation (intensive fertilizing) as regards the 
mutation of its tubers, shows other points of similarity with 5 . tuberosum. 

The mutation found in the latter occurred m one year, and this 
is the first time that 3 Sd. Heckel has observed such a rapid change, 
which was at the same time far-readiing, affecting the various parts of 
the tubers and the stolons, which arc very plentiful in the wild plant. 
In other cases, the mutation was slower, iind attended by greater dif¬ 
ficulties ; sometimes in fact it did not occur {Solanum Comersoni and 
S. Maglia). The fact of the rapidity of mutation in the tubers in the 
type 5 . tuberosum and in S. immite Ditnal perhaps explains the classic 
attribution of all cultural varieties to the wild 5 . tuberosum I#, of Peru. 
This variety has no doubt accommodated itself to cultivation and to 
the production of edible tubers more readily than other wild species, 
and so quickly that it has been given the preference in cultivation over 
other kinds. 

Once it has given rise to a mutation, it appears to produce varieties, 
which have tubers of different colours and shapes. This will be seen 
next season, in which all the tubers, botii mutated and non-mutated, 
from the crop of 1912 will be used. 

The writer obtained mtitation in S. Maglia and S. Commersoni un¬ 
der conditions which show the slowness and the difficulty of this change. 

No mutations have so far occurred in the tubers of S. Jamt^i 
Torray, which has been cultivated for three years. 

2^ - Solanum immite, a New Species of Potato from Peru, 

Dcnkumobtier, CoABLBe. I/C Solanum immfte, nouvellc esp^ de PDmmc [Oe terre 
aluaeulalre da Perou. — Annates de Gmbhwf, Year 93, Fart ix, pp. 621-634, 6 plates. 
BncccUcs, Nov. i, igis. 

Sr. N. lSsj)orto, Botanical A&histant at the National Agricultural and 
Volcrinory School at I^imo, foimd in the lomas (i) of Pasamayo, prov. of 
Chancay, from 1906-1907, the species of Solcmtm which has a tuberous 
rhizome and wliich had bean found for the first time about 1790 by 
Pavon, and been preserved in de Boissicr’s herbarium. It was determined 
by Dunal, who gave it the name of S. imtmte and considered it to be a 
d^tinct species. This Solanum was much sought after by the North 
Americans especially and it was regarded with interest as the possible 
origin of a new edible potato. 

Selection and improvement experiments were carried out on this 
species at the I 4 ma School and lie results obtained showed that the 
yield and the tubers (weight and size) were capable of improvement. 


(x) I,omas — wtater paatores on Uie high parta of Ihe opon of the Andes. 
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Its nutritive proprieties (at any rate as a feed for animaJs) are undoubted, 
judging by the eagerness of tbe pigs which are turned out in the 
" loma ” during the winter season. 

The tubers were placed in pots in April 1910; their wei^t varied 
from 0.5 to 5 grams. In September, about 300 tubers were harv^ted; 
their weight was from 0.5 gr. to 30 gr. 

These were carefully preserved and planted in 1911, after having 
been classified according to size. They were planted in soil which had 
not been fertilized for a long time and where mulberry trees had grown 
for the last 5 years. 

It was desired to obtain for 1911, a series of complete plants from 
which a fibcst supply of tubers to te intensively cnltivated with suitable 
manure could be picked out. Forty-five plants were separated out, of 
which the yield and vegetative characters were well known and which 
will form the pomt of departure of new selection experiments. The fol¬ 
lowing figures give an idea of the fimt crops obtained. 

The fibdd was divided into six lots, of which three of 6 ft. 6 in. X 13 ft. 
were planted with the larger tubers. The crops were respectively 4.73 lbs., 
5.03 lbs. and 9.41 lbs., with an average wei^t per plant cd II3«376, 
197.161, and 129.670 grams, while the average yield of the wild 5 . inmtis 
was only from 21 to 25 grams. 

Plot IV (6 ft. 6 itt.Xi3ft)yielded 5.47lbs.; plot V (6ft. 6m.Xl3ft.) 
yielded 6.79 lbs.; the number of plants was not accumtdy known. Hot VI 
(13 ft.Xl3 ft.) produced 23.52 lbs. The following are some yields of se¬ 
parate plants ; the weight is given in grammes : 

173.10; 171.10; 180.60; 1^.90; 192.50; 197.50; 206.20; 218.20; 232,20; 
340.50; 280^; 283.25; 311-75; 429-35 I 460.80; 548.31; ^-45- 

The writer calls special attention to the plant which had a tuber 
yidd of 548.31 gr,; the rhizomes were superficially arranged, several of 
the neighbouring tubers were disposed in a paralld manner and bdonged 
to difierent chains, of which four could be distiuguisbed. It was obser^ 
that this plant possessed two well-devdoped stems above ground. 

osBUAim 25 ~ BeoeolSoieiilificlnvestigstioDi Described in the 
vmmxn. of the Bxperiment Station loi Qeieal-Testing. 

WismtOtaffUcHu Naafors^tninffn avt im Entm SammOmi^ iM Vimdisamtolt /if 
pp, 206-210. BaHn, 1911. 

A. Charactmsiics of Gentm Cereais. Bread-mahit^ properties of rye 
and wM meal. 

L' Rye. The dough and bread-making properties of the 13 samples 
of rye examined (12 Petkuser and 1 Probsteier) were found to be excellent 
and to fulfil adequatdy all the technical requiiemente. Average dough 
yield was ascertained to be 155-158 grams, and bread-yidd 138-149 grs. per 
100 grs. of flour. The volume d tte bread should be 300 cc. per 100 grs. 
air-dry flour, or at least, not fell far below this figure. 

n. Wheat. The extensive data resulting from the examination of 26 
varieties of wheat showed that local varieties were much superior to-ipten- 
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sively selected ones in bread-making properties, while very inferior in yield. 
Usually, good baking local wheats have the higher gluten content . When 
tni-gwl with other wheats, the selected hi^y productive varieties lose their 
defective properties and generally produce floiir and bread of good colour. 


StaHsttcal ssHmaU: 


Fixst grinding . 


Qhtten 



dry 

Doagh yield 

Voto 

33.0 

lO.I 1 

163-163 

376 

33-7 

ii.i j 

430 


The gluten content of the first grinding is usually i % lower than that 
of the second grinding, but the gluten of the first is softer, less firm, and has 
a greater power of taking up water. 

Further, flour of 21 varieties of winter and 12 of spring wheat were exa¬ 
mined. 

Average of factors determined ; 



(Uaten 

Dongb yiOa 

VotantM 

Bboachdd 

Vaner 


dan^ dty 


tmed 

braid 

Wlnterwbea^ . . 

. . 30.0 

XO.0 

170 

415 

390 

^pclngvlical. . . 

. . 36.0 

XI.9 

X 73 

437 

407 


There is without doubt a certain relation between the amorunt of gluten 
present and the volume of the bread: a very low ^uten content produces 
loaves of small volume, while the largest loaves are usually the result of 
using a flbur which is rich in gluten. 

The gluten content appears to show no parallelism with the quality 
of the bi^d. 

B. Charactmstics of some foreign wheats. 

The North American wheats arc distinguished by short firm glirtcn, and 
the bread.made from them alone is inferior in quality; they arc, however, 
very suitable for mixing with tenacious and soft wheats. The Smth Ame¬ 
rican wheats havo usually very extensible, soft gluten and the jaour and 
bread made from them are soft and have a large vdume, but the dough 
tends to be dcficieut in elasticity. 

Otaten 

Avecage.40.4 X3.9 

0 . Nitrogen content and disiri 3 )ution in native wheats, 

Bzperiment showed that there was no close connectmn between the 
nitrogenous substances of dififetent degrees of solubility and the quality 
of the fbur. There seems, however, to be a connection between the consti¬ 
tution of the £^uteu and the amount of alcohd'Oduhle portiaa of piotehi, 


Amoaat 
of dooi^ 

VnlmiiA 

Boiadtold 

bmd 


X71 

427 

40S 
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for firm short gluten coutidns less of the soluble part than does soft exten¬ 
sive gluten, but the behaviour of the fl.our, as a whole, does not depend 
upon the alcohol-soluble protein. 

Protein which is soluble in water is also of no importance in estimating 
the quality of wheat flour. 

D. TIte E^ect of mann/re on th& composition and kneading properties of 
rye and of wheat. 

1. The use of chemical fertilizers as a rule slightly increases the weight 
per bushel; and potash fertilizers in no way'iiljtiie this quality of the wheat. 

2. There appears to be no dear relatioh beftfen the wei^t per looo 
grains and the use of a fertilizer. 

3. Complete manuring genemlly produces on increase in protein. 

4. The ash content is not made higher. 

5. The fat content remair^ the same. 

6. The hydrocarbons, which behave in an almost opposite manner 
to protein, decrease slightly. 

There is no regular connection between the amount of flour and the use 
of fertilizers. 

Baking experiments showed, that the qualities distinguishing good 
flour: amount of dou^, and the weight and volume of the loaves, are not 
affected by a complete fertilizer, at least in the case of rye. No satisfactory 
decision has been arrived at with regard to wheat, as the experiments made 
have been few and not extensive. 


a6- Comparative Esperiments in Barley Caltivation. 

VABiOi. Kauuit. OaszehasonlltO Ati^termesEt^aUdsirleiek, KiMeMt, Year as, No. 89, 
CP< sosx-3033. Budapest, November 16, 191s. 

In Hungary, the value of brewing barley depends much on the date 
of its ripening, and therefore it is a mistalre to introduce barleys from nor¬ 
thern countri^, which are late and usually shrivel during the great heat 
in July and become useless in the mantifactuie of beer. 

liuee years ago, the idea spread that " Hofbrau ”, “ Golden melon ", 
and “ Prolstei" varieties could be compared to “ Hanna ”, which is es- 
pedally suitable to Hungary. 

Prom 1909 to 19ZI, the writer made a series of comparative experi¬ 
ments with the above-named varieties in order to ascertain: i) the piedse 
date of their ripening, 2) the influence exercised upon their quklity by the 
application of nitrate, used with ox without superphosphate. The experi¬ 
ments were carried out on plots belonging to the Agricultural Academy 
of Elassa in North Hungary, on deep and fairly heavy soil. 

The barley always followed potatoes and ^ treatment of the soil was 
identical in both cases. 

The data obtained respecting the average date of ripening are given 
in Table I. 



Tabi® I* 
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Table II. 

Avenge j^eUe in 190ft igxft 191Z 


Avenge 

u«d per acre per toehocta 



Straw Oxaln Straw ^ 


No fertilizer . j 391.09 8 X57.09 i 332.80 x 551.36 10.66 51.60 

k 3 lbs nitrate . . 5621.78 8598.02 127x242718.48 xa.85 51.60 

33 IbB eapexpbo- 

\ spliatc .... 5 401.32 8 377.56 I 488.02 2 856.04 10.70 52.00 

M33 lbs superidio- 
I sidiate .... 

93 lbs nitrate . . 6 062.71 8 598.02 i 643.25 2 418.48 10.80 52.00 


[no feidlircr . . . 

6 613.86 

XX 243.56 

193 lbs nitrate . . 

7054.78 

X 3 X25.4I 

333 Iba superpbo* 
spbate .... 

7 165.02 

i 

H 

M 

1332 lbs stQierpliO' 
r spbate .... 
[93 lbs nitrate . . 

7375.23 

XX 904.95 

1 No fertilizer . . 

3 391.09 

7375.33 

I93 lbs nitrate . . 

6 Z72.94 

8 377-56 

^33 lbs snperpbo- 
1 spbate . . . . 

6 062.71 

7 716.17 

I333 lbs superptu> 

f spate. 

1 93 IbB nitrate . .| 

6 613.86 

7 826.40 


No fertilizer . . 5 95^47 7716.17 1674.47 20x5.25 9.80 54.80 

t 3 lbs nitrate . . 6 062.71 8 598.02 X 704.80 3 015.25 to.ao 34.96 

33 lbs snperpbo* 

I -iidiate .... 6 724.09 7 936.63 x 844.86 2 480.04 9.90 32.64 

333 lbs snpetiOio- 
' spliate .... 

93 lbs nitrate . . 7 826.40 9 038.94 1891.25 2 464.87 9.83 54.40 
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It wU be seen by this table tliat the “ Hanna ” \’aricty is the earliest, 
next come Probstei ” and “ Golden Melon ”, which can also be culti 
vated in this part of Himgary, bnt “ Hofbrau ” is too late to be grown 
profitably. 

The comparative experiments in cultivation and manuring are 
shown in Table II. 

It will be seen from this table, that the yields were increased by the 
use of fertilizers, that a nitrogenous fertilizer increased the protein content 
(a good brewery barley should not contain more than 9 per cent of protein) 
and that nitrate is only injurious in this respect if by means of the applica¬ 
tion of this fertilizer, tihe soil contains an excess of nitrogen in proportion 
to the potash and phosphoric acid present. Nitrate used alone increases 
the protein content 1.69 per cent, if superphosphate is applied at the same 
time, the increase is only 0.39 per cent. 

27~ Eioe Caltnze in the Philippines. 

Conner, Chas. M. and MAcsra, D. B. Governmetit of the Philippic Islands, Dspail- 
maul of Public InstrueHon, Bureau of A^riculiure, Bolletiu No. 22, pp. 40 -j- XXTT 
plates. Manila, xgi 2 . 

In the Philippine Islands during the fiscal year 1911, i Oi|3 757 
hectares (2 579 228 acres) of land were cultivated in rice, producing 
882 794.13 metric tons (i 945 677 976 lbs) of rough rice (palay). The area 
cultivated in rice is 94.5 per cent of the total areas cultivated in abacd 
{Musa textiUs). coconuts, sugar, com, and tobacco. The crop is valued 
at £6 220 735 (I 30 897 795) representiug 65.9 per cent of the total 
value of the above uax^ crops. Counting the population at 8 886 314 
there is one hectare (2.47 acres) of rice cultivated to every 8.5 persons. 

The following table shows the area cultivated, total yield, and 
average yield, and average yield per hectare. 


Table No. i. Rice Crop in the Philippine Islands. 


Ftoeal 

y«ets 

total 

ares 

cuttlwAed 

(hectaiea) 

total amount 
of tough rice produced 

Avemge per hectare 

Metric loos 

Bqolvalent 
la cavons (x) 

XUqi 

Bquhmleiit 
la oevtin8(i) 

1009 

1156 105 

j 

747 942*09 

T7 394 016 

646.95 

15.05 

xgio 

I X93 X4X 

810 940.70 

x8 859 086 

680.34 

15.8s 

1911 

I 043 757 

883 794.13 

30 530 O9O 

845-49 

19.67 


(x) The people thxooghaut the ootmlry measure rice by the cavan, the avetstfe 
of which is 43 klloa (94-6 U»} for rice (palay) and 57.5 hUoa ( 136.5 Um) tor 
cle ane d rice. 
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nice seems to grow well on almost any of the different types of 
soil Hie only essentials are that the soil be fairly fertile and that it 
have a layer of impervious day beneath. 

At the present time the great majority of rice growers depend upon 
rain water for growing their crop. As a rde only one rice crop is grown^ 
which is planted at the beginning of the rainy season. The rice-grow¬ 
ing provinces may be divided into two groups, those that have a pro¬ 
nounced wet and dry season, and those that have their rainfall distri¬ 
buted more or less throughout the year. Most of the former are located 
within the Plain of l/uzon; and the latter are near the Pacific coast or 
towards the south. It is estimated that it takes at least loo to Ii6 
hectare-centimeters of water to grow a normal rice crop, provided it is 
evenly distributed over the growing season. The average rainfall for 
the five rice-growing months (June-October) in those provinces having a 
pronounced wet and dry season is 1556 millimeters. In sudi localities 
irrigatlan is destined to play a great part in rice growing; firstly because 
rice can be planted at the be^ time for its development, and secondly, 
two crops may be grown each season. 

About 50 587 hectares (125 056 acres) are now under irrip.tion; 
485 640 hectares (i 200 065 acres) may be easily brought under modem 
irngation. This work is goiig forward rapidly. 

About four-fifths of the rice grown is transplanted. Que-twentieth of 
the area to be planted is required for the seed bed. lu some sections 
where water is less scarce two crops of rice are grown each year, and 
the second or short-season crop is sown broadcast 

Weeds and grass do not give much trouble in those sections where 
there is a pronounced dry season and where irrigation water is not avail¬ 
able. Hie rice is harvested about the dose of the rainy season and the 
fidds are used for pasture during th^ rest of Ihe dry season. 

Cases may be dted where krge areas have bem grown in rice for 
at least one hundred years and stUl produce good crops without the use 
of fertilisers. 

Upland rice is sown on the hills and, as a rule, on new land. The 
rainfall is depended upon for moisture. The rate of seeding is about 
64.5 ig. per ha. (57.6 lbs per acre). The average yield from upland rice 
is not more than one-half that of transplanted rice, nor is the quality 
considered as good. If the staud is not even, weeds and grass give con¬ 
siderable troubte. The same varieties may be used for Ihis method a.s 
for the caifigin method; this consists in burning the underbrush and 
trees ou the hills and sowing the rice in hdes, without ploughing, when 
the rains be^; the land is not planted a second time but allowed to 
cover itself with young growth for three or four years" when it may be 
cut over and used again. Crops of rice grown in this way may exceed 
in yield crops grown in the regular way. 

There are a few localities where a short rotation is practiced; for 
example, in sections of Taxlac and Fampanga sugar cane is rotated with 
rice. In some parts of I/aguna and Batangas com is rotated with rice 
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to good advantage. In many sections mungos axe planted on the lice 
fieli during the dry season. 

The flowing is the estimated cost of production of i hectaxe 
(2.47 acxes) of rice according to 230 answers to an enquiry made by 
the Board of Agriculture. 

Estimcdei cost of i hectctre. 


Frepexatloii of bced bed.F. 3.25 

One cavan of seed (when sown breadeast x ^ cavans).... » 2.50 

Plowing one bertare — one man and cambcu> (1) xo days at 

P. 1.25 per day. » 12.50 

Baxiowing and putting in older for transplanting: one man 

and carabao eight days at P. i 25 per day. » 10.00 

Transplanting: twenty women and children at P. 0.40 per day » 8 00 
Cost of harvesting and threshing. > 21.50 


Total esthnated coat P. 56.45 (3) 

When the crop is harvested on shares, the harvesters get from one- 
fourth to one-tenth, depending upon the conditiem of the crop, but the 
general average seems to be one-fifth. 

When the land is rented and the farmer has his own work animals, 
plows, etc., the owner of the land gets from one-third to one-half the 
crop. If the owner of the land fondshes the animals, plows, etc., the 
farmer gets one-fourth. 

Threshing is still done in most localities by tramping out with the 
feet, pounding with a flail, or tramping with carabaos. However, steam 
thres^xs axe beiii^ used more generally each year in the large rioe-grow- 
ing districts. 

One hundred kilos rough rice, or palay, will give about 65 kilos of 
cleaned rice. Much of the rice that is used locally is deaned by pound¬ 
ing in a large wooden mortar. But there axe a number of large rice 
mills in the Islands properly equipped for making good marketable rice. 
There are also some two hundred and fifty small nulls requiring engines 
of 6 or 8 horse power to operate, which dean rice for lo^ use. There 
are only two grades of by-products; ** binlid ’* or broken rice and 
“ tiqxd-tiqui ” or rice bran. 

Of the 910 varieties of rice collected by the Bureau of Agriculttue 
of the Philippine Idands, 452 were found to be lowland and 458 upland; 
134 of the lowland and 6 of the upland were bearded. The detailed 
results of variety tests are shown in a number of tables. The earliest 
lowland variety matures in 1x8 days; the latest in 209 days. 

Except for making the planting and harvest fit hi with the average 
weather conditions there is no occasion for growing a variety that 
requires more than 150 days to mature. 

(i) Bnffialo nt (he Malay Arbhfpekuin. ( Jitf). 

(3) X P. n 0.5 -B o.rM. 
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The average yields of the lowland varieties tested were as follows: 

Whiie, nm-qlultiious, beardless vaiidies: 

33 or 20.6 % ga.\c Icbs than xooo kiloa of palay pet hectare. 

58 > 36.2 • ranged between 1000 and 2000 kilos of palay per hectare. 

69 » 43.1 » * » 2000 » 3400 » » * • » 

White, non-glutinoHS, bearded vatialiesi 

5 or 4 % gave less than zooo kilos per hectare. 

66 n 33.6 > ranged between 1000 and 2000 kg. per ha. 

52 B 42.3 MX » 2000 » 2800 kg. per ha, 

Red, non-RUiiinous, beardless vancties; 

(1 or X2.7 % gave less than 1000 kg. per hectare. 

£<j » 40.4 X ranged between 1000 and 2000 kg. per lia 
22 X 40 8 t B B 2000 » 3000 kg. per ha. 

Four hundred and fifty-eight upland varieties were tested; the 
data relative to 25 of them are tabulated. The earliest of these matures 
in 126 days; the latest in 141; the yields varied from 2665 to 4554 
kUos of rough rice (palay) per hectare, being, on the aver^, higher 
than those for low'land. One explanation for the short range in the ripening 
period of the upland varieties is that they tend to mature as soon as the 
rains stop. Foiu: varieties were found which have the grains arranged 
in bunch® of three, much after the fashion of wheat, which is rather 
unusual. Unfortunately all of these have very dark or black grains which 
render them unfit for general use. 

Hica pes^. Rak have been the most numerous and detractive of all 
pests. Four distinct sped® have been found, a large brown rat, probably 
Epimys fiorvegicm Brxlebeu, being the must numerous. 

Birds. — In some districts seed-eating birds often are very detrac¬ 
tive, the " mayos” Mimia jagori Martens, and Urolonoha eoeretti Tweed 
(Ploceidae) being the most numerous. Two ducks, Anas Iwumica Fraser 
and Dendrocygna arcuata Hoisf., are also detractive; the former seems 
to prefer fresh water streams and the latter the salt water " esteros." 

Insects. — The rice is subject to the attacks of: i) locusts; 2) moth 
borers spending the larval stage witiun the stem {Schoettobius punctellus 
Zell, and perhaps other .spedes); 3) rice-worm {Spodoptera maurita 
Boisd.), often parasitized and held in dheck by Tachiua fli®; 4) rice 
buttei^s {Melanilis ismene Cram., — a Nymphalid, and an undetermined 
sped® of Hesperid) feeding itpon tire leav® of the growing rice; 5) rice 
bug {Leptocorisa acuta Gem.) sucking the jui® from the ripening grain; 
6) ri® weevil {Cdlandra oryzae) often fotmd in stored i^alay and also 
crawling about on the ripening heads of grain. 

Fungi. — A smut, identified by Merrill as Usiilago wrens, has been 
found on upland ri® at Uamao, Bataan Provin®. Another sped® very 
much like Usiilago virens, but with brown or sooty ^res, was noted 
by Mr. D. B. Mackie on ri® growing on Catanduan® I^and. Rusts have 
b®n reporteed from variou.s sections, but they rarely do any damage. 
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28 - The Branohiiv Habits of Egyptian Cotton (1). rbre crofs. 

Me IfACEDLAN, Abosiib: V. S. Department of Agtiammt. Bureau ol PlatU Indusliv, 

Bnltetln No. 249, pp. 38 + 3 plates. Woshlngtoa, Z912. 

The eax^ssi^ly laige size of the vegetative branches or limbs on 
Egyptian cotton plants grown under irrigation in the Colorado River 
Valley in Arizona and California occasions difBcolties in cultivation and 
harvesting, and causes the development of normal fruiting branches to 
be postponed. To place the growing of Egyptian cotton in the Southwest 
on a practical basis, cultural control of the production and development 
of vegetative and fniitii^ branches most be established. A study of the 
branching habits of Egyptian cotton is necessary as a preliminary invest¬ 
igation of this problem. 

Hie present paper gives the results of investigations of tlic branching 
habits of ]^yptian cotton carried out in Arizona and in Colorado during 
the seasons of 1909 and 1910. The following conclusions arc reached 1 

“ The Egyptian cotton plant bears two kinds of branches, long vege¬ 
tative branch^ on the lower part of the stem, which bear no flower buds 
directly, and above these, to the top of the plant, shorter fruiting bran¬ 
ches which bear flower hods. 

The differences between vegetative branches and fruiting branches 
are very sharp; i) Vegetative branch^ usmdly approximate the length 
of the main wh^ fruiting branches are about one-third as long. 

2) Vegetative branches bear no flower buds except as they produce se¬ 
condary fruitiug branches. Fruiting branches bear a flower b d at each 
node oppoate ^e leaf. 3) The vegetative branches, like the axis, bear 
fruiting branches and may bear vegetative braches. The fruiting branches 
rarely bear fruiting or v^jetative branches. 

Vegetative branches may be either asdllary or extra-axillary. Normal 
fruiting branches are always extra-axillary. S^le bolls or short fruiting 
branches are sometimes developed from buds in the axillary position, at 
nodes bearing fruiting branches. Such branches may be regarded as 
secondary fruiting branches borne by the axillary vegetative branch, 
which is itself suppressed. 

From 6 to 8 vegetative branches arc usually produced from the first 
10 nodes of the axis. At the next 2 or 3 nodes the buds frequently re¬ 
main dormant or are abortive, and above these a fruiting branch is pro¬ 
duced at each node. Under conditions of great luxuriance cxtra-axilkiy 
limbs occur at some of the lower nodes which would bear fruitiug bran¬ 
ches if the development of limbs was restricted. The length and number 
of vegetative branches lorgdy determine whether the plants arc bushy 
and spreading or upright, The control of the production of v^etative 
brandhes—that is, the stature of the plant—is necessary berouse of 
the desirability of small plants in cultivation and harvestiug. 

Egyptian cotton when planted late apparently develops more num- 


(/frf.). 


(i) ,Sw No, 407 B, March ijra. 
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erous vegetative blanches than when planted early. Early planting is 
therefore advisable as a means of restiicting the development of vegetative 
branches. 

Abortion of eady fruiting brancheb on both axis and large limbs is 
common in a greater or less degree to all stocks grown from imported 
seed. Even the Arizona acdimatized plants frequently abort their lowest 
fruiting branches. Some of the selected acdimatized types of Egyptian 
cotton originated in the Unit^ States bear fruiting teanches at lower 
nodes on the stem than the stodss of imported Egyptian cotton. Sdection 
for low fruiting gives promise of being a practice means of increasing 
earliness and yield. Of the six Egyp^ varieties grown in Arizona 
in 1909 from imported seed, Nubary most nearly resembled the acclimat¬ 
ized stocks itt putting out finiting branches at comparatively low nodes 
of the stem. 

A method of recording branching habits of cotton by means of dia¬ 
grams has been devised (Reference to the original publication is made for 
description of them). diagrams show the location of branches, the 
development of fruiting branches, and the stature of plants. Such dia¬ 
grams promise to be of value as records in the cultural and breeding 
study of cotton. 

Preliminary experiments in «topping» yotmg plants have resulted 
in stimulating the growth of buds in the axils of cotyledons. Branches 
just below the point where the plant is topped make an excessive veget¬ 
ative growth and tend to assume an upright position in place of the 
severed axis. The lopping of nearly mature plants to hasten the ripening 
of fruit has not yet been adequatdy tested. 

B^Qrptian cotton plants grown on soil containing a considerable 
quantity of alkali restrict the development of limbs and reject their early 
^ting branches. 

Differences in the branching habits of the different Egyptian varieties 
grown from imported seed are not sharply defined, because of the diver¬ 
sity within each variety, and hence cannot at present be used to distin¬ 
guish one variety from another. 

9m.ut CROV9. Oatttvatkm Emerlments with Dried Seeds ol SegarwBeets in Hungary. 

JAHBSO, B. Aabaav<ersudie mii vorgetrodoieteia ZnekenBbensamen la XTngaxn. — 

Oater- Vnpsr. ZtUsOHft flk ZuetterindusMe wtd Landatrtschaft, Year XI,!, Fart 5. 

691*697. Wien, 1913, 

Hastening the first developmental stage of the sugar-beet is now 
recommended as the best protective measure against the attack of root- 
rot, and to attain this end, different methods are adopted, such as husk¬ 
ing, previous soaking of seeds, manniing the rows, and finally, dry¬ 
ing seeds before sowing. 

The last treatment is recommended by D. Begy, Dixector of the 
Royal Hungarian Experiment Station for Vegetable Pathology and Phy¬ 
siology at Mjagyardvdx. The preliminary experiments in the laboratory 
showed that drying the beet^?^s had the effect of hastening the ger- 
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and the first developmental stage of the beets ; therefore the 
Royal Hungarian Agricultural Ercperimcnt Station of Magyardvar, toge¬ 
ther with the above-mentioned station, determined in 1911 to induce 
practical agriculturists to make experiments with dried seeds of sugar- 
beet. Two varieties of Kleinwanzleben from different sources were se¬ 
lected. The half of both varieties of seed was dried at 45«>C. until 
the original water content was decreased from 14 or 15 per cent to 
6 to 8 per cent. The other half of the seeds served as a control and 
-was not treated before sowing. 

The drying process improved the germinatiou properties of both 
-varieties; of 100 " seeds ” 83 undried seeds germinated, giving 183 seedlings, 
while 87 dried seeds germinated, producing 213 seedlings. The second 
experiment: of 100 undried eee^, 91 germinated with 220 see<llings, 
and of too dried seeds, 96 produced 275 seedlings. 

The experiment with dried and undried seeds was carried out 
on 48 farms in Hungary in parallel strips each of at least about half an 
acre. The opinion of the experimenters was not unanimous. In 14 
cases out of the 32 e:q)erimen1s on which reports were sent in, the 
efEect of drying the seed was favourable, and only in one case did this 
treatment have an injurious action cm the development of the plant. 
In the 17 other cases no special effect on germination was produced by 
drying tte seed, not even where root-rot made its appearance. 

The yield was ascertained on 30 of the separate experiment plots. 
The topped beets per acre were on an average as follows : 


T. Undxled seeds. 264.9 cwt. 

Dried » , ... 272.1 » 

II. Undried >. 276.9 » 

Dried » ..... *^ 3*3 » 


The sugar content of the beets was tested, but there was no decided 
or consequent difference between the beets grown from dried or un¬ 
dried .seed. 

Although the above experiments, which only lastcsl for one year, 
give no decisive result as to the efficacy of drying beet-seed, they .show 
that, under certain conditions, intensive drying of the seeds can hove an 
acederating effect on thdr germination and the development of the plants. 
In order to obtain stiU fiuther light on the question, the experiments 
will be continued by the Experiment Station. 

30 - A Oontrlbntion to the Question of Changes OoooiTing in Sugar 
Beets doling Storage. 

PaisDi., Gustav. Rin Bdtrag *ar l^age der Verdiulcrung der Znekerrdbe wOhiend 
der Anfbewahrtmg. — Oostsrrtiohuh-Un^iscJte ZeUsoktifi fUr ZucJitrituliisfrie und 
LMdmirtaehafi, Yesae XIH, Part 5, pp. 698-712. Wien, igia. 

Theoretical investigation has already often occupied itself with the 
question of the changes which sugar beets undergo in srtore. Most of 
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the teseaiches, however, dealt soldy with the sugar, and the other sub¬ 
stances were neglected; but it is just these dangerous producers of molasses, 
which iday a large part in sugar-manufacture. In order to investigate 
this matter, in the autumn of 1910, sugar-beet? were collected and stored 
in damps on the experimental field of the Experiment Station of 
Magyardvdr in such a manner that weekly samples could be taken for 
the purposes of analsrsis. 

The writer gives in tables the results of this experiment. Other tables 
give data relating chiefly to the weight, anmunt of si^ar, and quotient, 
which have been supplied by Hungarian sugar-factories. Reference is 
also made in this paper to the worfe of Proskowetz, Marek, and Bruckner 
dealing with the decrease in stgar content during the stora^ period, 
and the writer gives the following summary of his own investigations ; 

It must be conddered as an established fact, that the sugar content 
of beets decreases greatly during the time the latter are in the clamps. 

A portion of this apparent relative decrease is due to the large amount 
of water which is taken up, causing the juice to become diluted. 

The absolute, or real, sugar loss is brought about by the respiratlan 
processes of the living roots. 

This loss can be avoided throu^ interrupting the vital activities of 
the beets, which may be effected either by allowing them to freeze, or 
by drying them. These methods can naturally not be adopted by the 
manu&cturer and recourse must be had to a different kind of clamp 
The sort to be preferred is one wliich with the least means will keep 
the roots at the lowest possible temperature. The loss of sacdiarose by 
means of respiration is caused by the formation of invertose as an 
intermediate product. The formation of the invert sugar is however a 
very lengthy process, but nevertheless, is more rapid than its consumption 
by respiration, thus in time it accumulates. The intensity of respiration 
depends entiidy upon individual properties, but it is also influenced by 
external influences like temperature and the supply of air. 

The stability of the nitrogenous compound is a great contrast to 
the instability of the saccharose. Until the late spring, the total nitrogen 
content suffers no absolute diminution. At the end of the storing time» 
the albuminous compounds alone split up into simples bodies. This 
fact has an unfeivourable action on tdie ratio between sugar and molass^, 
and the quotient sinks. 

The glutamin present seems chiefly to have increased, from whidi 
it may deduced that beet albumen is ridr in glutamic acid. The 
glutamin present in the autumn does not change into ^utamic acid, 
though a similar alteration was stated by ScheiUer to occur in the case 
of asparagin. 

No noticeable difference was found in the autumn and spring betain 
content. 
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31 - Rubber in Casamanoe, Senegal bubbbk, 

Eteme, I,® Caoatchouc en Casamaace, Senegal — LM 'sricu^ui c ptatiqut iei pays clmds, OUM and ri «n 

Year i8, Nob 11+ and 115, PP- « 3 i -338 and 310 and 315. Parii, fiept-()et., 1912. it ants 

Casamonce, which is a long strip of land bordered by Gambia on 
the north and Portuguese Guinea on the south, is especially rich in 
lianas and other rubber yielding plants. Rubber is one of the chief ar¬ 
ticles of export from Senegal, which country exported in 1910,737726 lbs. 
of this product, worth about £87,000. Senegal may be divided into two 
districts as regards rubber production : Senegal, properly so-called, f. e. 
the district between the river of that name and the frontier north of 
British Gambia, which produces and exports principally pea-nuls; and 
Casamonce, where rubber is most produced and exported. 

The exportation of rubber, which from 1895 to 1905 rose from 
50 010 lbs. to 883 656 lbs., has decicased during the last few years, and 
the writer has set himself the task of investigating the possibilities of 
iTiantflinin g the present important position occupied by rubber iu the 
trade of the country. To this end, he sets forth the present conditions 
of its production. 

I. Rubber from wild Hatuis. 

Although some small plautations of rubber trees exist, it may be 
said that fidl the rubber exported at the present time comes from the 
wild lianas, which g ow in nearly all the forests of Casamonce. 

They t^ong to the genus Landolphia and the most common species is 
Landolphia florida which, however, is neglected by the natives on account 
of the inferior quality of its rubber. This plant is known to the Euro¬ 
peans under the name of a false rubber liana » and to the natives a.s 
«mads, a mautianpo», and «fuufoufole s. The Casamonce rubber is fui- 
nised by Landolphia HeuddoUi, L. senefiolensis and L. ionieHlosa ; the 
latter seems to be preferred by the extractors, and is called «toll», 

«toU». or «tor^». 

These lianas are not found now, os formerly, in all the forest. They 
have disappeared before the ktiife of the « manjacque» or rubber col¬ 
lector, and there remain only three large rubber districts, tho.se of Ba- 
yotte, Balante and Foguy. Until lately, the natives extracted little 
rubber from them, but they were very particular, that no stranger 
should come and tap their ^es and • thus th(‘.si* stands have been pre¬ 
served. 

CoUecHon of the latex. — The latex has only lately Ixjeu collected 
by the natives of Gisamimce, and hitherto only by those of British 
(kmbia and Portuguese Guinea, the «Akim» and the aMandiasoss or 
tt Manjacques », The first are intelligent and careful; they usually tap 
the lianas and obtain, by means of coagulation with lemon juice, a very 
pure rubber, which is now little found iu Casamauce, «aSku priman, 
known on the*Buropean markets, by the brand A, P, The second are 
careless, quatelsome and oyerbeariug, they care nothiug for the preserva¬ 
tion of the lianas or for the production of first qu^ty rubber, and 
the natives are obliged to defend themselves against these invaders and 
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to proceed themselves to obtain the rubber. They tap the lianas by 
means of incisions, which axe made too close together and, coagulate the 
latex at once by watering the incisions with salt water, with which 
they also wash the wounds made on the lianas. The rubber thus pre¬ 
sents the appearance of large dro|^, or more or less elongated filaments, 
which the Manjacques roll into a ball. In the evening, they plunge 
this into water, or place it under ground; next day, it is taken out and 
fresh rubber added to it till it reaches the required weight. Then some 
rubber is rendered soft by means of putting it into boiling water and 
fashioning it into bands of some centimetres in width, which the native 
rolls round his ball and which give it the appearance of having been 
made entirely in this way. The ball is again plunged into water, where 
it remains until it is sold to the trader, who receives it dripping and 
stiU retaining its pink colour. 

The abfldgines adopt much the same method as the o Manjacques » 
and it is difficult to say which prepares the rubber best. 

The cost price of tapping is <^culated by reckoning that a man 
collects a6 to 33 lbs. of rubber per month, i. e. about i lb. per day. ]EJx- 
perience has shown, that at the time when the liana is distended with 
sap, a Manjacque can without much difficulty obtain 2.2 lb. of rubber 
a day, but during the bad season he can only get 9 to 13 lb. per month. 

Preservation of rubber and trade. 

The rubber obtained is preserved in water or in the ground till the 
time of sale, which is thus deferred till the fall in price is over. Be¬ 
fore accepting the rubber, the trader cuts the balls into two or four 
pieces to assure himself that they do not contain sand or earth. The 
purchaser puts the rubber once more into salt water, where it remains 
till it is eaported, when the rubber is packed in casks while still damp. 
This method of preserving rubber is peculiar to Oasamance and in¬ 
fluences the price of the product; in Portuguese Guinea, on the contrary, 
it is kept dry after it has been smoked. Rubber kept always moist 
tends to become more sticky and to lose its resilience; sometimes it even 
putrefies. 

Four trade marks are recognized in Casamance. 

A. P. a Aku prima », 

A. « Aku B. 

A. M. « Average Aku ». 

B. 

The A. P. quality has almost disappeared, and A. is now consi¬ 
dered the best; after this comes A. M., which does not contain earth, and 
B. which, besides various other impurities, contains also sand and even 
mud. In any cose, it appears that A. done is absolutely free from 
earth, so much so, that firms which furnish this quality are exempt 
from the risk of fluctuations in the market and can always sell it under 
the most advantageous conditions; while the qualities. A. M. and B. 
are often neglected when prices fall. 
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II. Plantation rubber. 

Rubber from the plantations is always preferrod in intenialioual 
trade; it is natural therefore, that, in addition to the measures which 
have been suggested to encourage the production and facilitate the ex¬ 
portation of quality A., the question of planting rubber trees should 
also have been considered. 

In 1895, a nursery of Ceara {Manihot Glaziovii) was made at Sed- 
hion and, in view of the threatened disappearance of rubber lianas, it 
'was contemplated using Ceara, as a certain number of seeds and of 
plants existed on the spot. 

Ceara. 

These trees multiply very rapidly, but unfortunately their prolific¬ 
ness is counterbalanced by the injmy caused by the forest fires 
due to the carelessness of the natives. The Ceara must be some years 
did before it can resist fires, so that the species seldom passes the limits 
of the forests. 

Few reliable data exist as to the best age for tapping and on the 
yield of rubber, as well as regarding the best system of operation. It 
seems, that an adult tree gives from 8 54 to 1002. of rubber per tapping 
and in the dry season between January and June, a coUector does not 
obtain above 8 ^oz. a day. In these ^stricts, the Ceara comes into leaf 
in July, and the tapping done from July to January would be more 
lucrative than that undertaken during the dry season when the indsiems 
dcatiise badly, owing to the hot east winds, and sometimes bring about 
the death of the tree. Thus the winter tapping is best. 

The operation should be carried out by means of horizontal or 
vertical incisions, but fiish-bone or V shaped cuts must be avoided, os 
they are injurious to the tree. 

Other rubber trees. 

The Ceara is not the only rubber tree which thrives in Cosa- 
mance. B:^timcnts nuide at Martinique with Funtimia seem to sh(jw 
that this tree jUso could be advantageously grown; it is very hardy 
and would resast the scorching winds well, its bark being less delicate 
than that of Ceara; further, its general appearance and greater supply 
of latex are also adviuitages over the latter tree. The observations made 
at the Agricultural Station of Mangacimda seem to confirm these view^. 

Funtumia and Ceara are trees snitable to averag<*ly damp districts; 
but In plantations of some extent, inequalities of the ground are to be 
met with, where during the 'winter rains actual swamps occur; in these 
Ficus elasHca can be planted with advantage. As for Hevea brasUiensis 
and CasHUoa, it can only be said that the eaperiments made at Manga- 
cunda do not appear to be conclusive. 
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vAUocn 3 *“ Insixiioiioiis for Experimental Tobacco Growing. 

CROPS Fiup. Basaidt cultore de T^baca. — TJA^rieuUutt pratique des Pan Chaiuh, latli 

Year, No. 115, pp 327-330. Paiis, October 191a 

In order lo assist all those who desire to try cultivating tobacco in the 
colonies, the Colonial Garden of Paris has asked for and obtained a series of 
instructions, drawn up by the International Commission of Colonial Tobac¬ 
cos, of which the following is a summary 1 

Co7tditions for the froducUon of light Tobaccos. 

a) Seleciion of varieties. Those varieties that in their country of ori¬ 
gin possess a low nicotine content. 

b) Soil. I 4 ght permeable soils without permanent moUture are to 
be preferred. 

c) Manures. Nitrogenous manures stimulate greater development 
of the leaves, greater thickness of the tissues and higher nicotine content. 
Potash on the contrary produces finer and more pliable tissues. 

d) Density of Plantation . The nicotine content is lower the closer 
the plants are to each other. The weight of the crop increases with close 
planting. Experiments made at the Colonial Garden in 1911 have shown 
that the weight of the crop increased by 60 per cent when 17 000 plants 
were grown on an acre instead of 8 500. Eor the production of light tobaccos 
it is therefore profitable to increase the number of plants per acre. 

e) Number of leaves. The nicotine content is in inverse ratio to the 
number of leaves, while the weight of the crop is in direct ratio, reaching 
a maximum between 15 to 20 leaves, 

Conditions for the prodtiOion of cowbustiblo tobaccos. 

The variety is to be determinrd by trials of the combustibility of the 
leaves, and the soil that is selected must have sufficient assimilable potesh; 
if it should be deficient in potash, this element must be added. Eor the rea¬ 
sons given above, if a heavy crop of tobacco with low nicotine content is 
tlesired, it will be necessary to ascertain by esperiments with each variety 
which are the optimum conditions of closeness of planting and of number 
of leaves, on the plan given bdow: 
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These figures hold good for Maryland, Bmley, light Kciitucky aud other 
fine leaved varieties, Sumatra, Java, etc. 

Conditions for the prodiudion of Nicotine Tobaccos. 

According to experiments conducted in France it appears that the maxi¬ 
mum of nicotine for a given area is obtained under the following conditioiis; 

1. I^eaving 6 or 7 leaves per plant. 

2. Setting the plants at su^ a distance as to cover the soil without 
the leaves injuring each other. With the Lot variety this has been obtained 
by 8 100 plants per aae, with Sufi 12100 per acre. The density of the 
plantation varies with the vigoiu of the plant, the climate and the soil. 
Experiments may Iherefoiv* be made on the following plan 
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The subsequcnl cultivatiou is llic same as for the fine h^baccos, only 
the pinching off of the "ide shoots requires sjxHal care. 


33 - Th0 Coffee Plant in Azahia. 

PnxoN, J. 1,6 Caldcr cn Autbic. — i^ttcnliure preit^te da Pays ChaKds, Yrai t». 

No. H 5 , pp. 33Z*333. rails, Oct. 1Q13. 

The type-species Coffca arabica xs the origin of four varieties, which 
have very different and tmnsmtssible chameters and arc all cultivated in 
the Yemen. These aie: 

1. " Matari,” a plant with very small benicp, which is cultivated 
between the towns of Menakha and Soufc-el-Khemis, at an altitude of 
about 2 000 feet; this is the most renowned ol the Arabian species of cofiEee. 

2. " Httini.” This mucli resembles the latter, but has larger berries. 

3. Tlie *' Kti'isi " and " CoUaru ” varieties yield very berries, 
but their quality is inferior to tliat of those borne by “ MatanJ* 

The Yemen includes two very diffenmt districts, both as regards the nature 
of the soil find the clinmle. Fifmi the shores of the Rt d Sw to the moun- 
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tains of Central Arabia there extends a vast sandy desert belt about 62 
miles wide, called the " Hieama,” consisting of recent aUuvitini, which sur¬ 
rounds the second district. This has a warm-temperate climate and is 
remarkably productive. The temperature here varies from 14 to 26°C. 
in the day and drops to 220C. at night during the summer. In winter, the 
thermometer drops to —-i and —2PC. at night, and rises in the day to 290C., 
a h^her temperature than it reaches in summer. The irregular rainfall 
amounts amiually to from 800 to 2 000 mm. (32 to 80 inches). In this dis¬ 
trict, cofiee plants are cultivated on terraces, which extend in steps from 
the base of the valleys to the highest summits. The natives have used all 
the primitive means at their disposal to retain the water and supply the 
soil necessary for the plants. The areas of these terraces necessarily vary 
according to the height at which they are made; the largest may be 
from */# to '(y of an acre; there is about one co&e plant per square yard. 
The coffee plants are cultivated at between 4 000 and 6 600 ft., in large and 
deep ravines sheltered from the wind. These clefts are a characteristic 
of the geological formation of the monntains. 

The coffee plants are given no manure; sometimes, when it is possible, 
^ native irrigates the plantation, but more usually, he digs basins around 
each stem; these are united by a channel, in order to utilise and equally 
distribute the rainwater. The coff^ plant is never pruned; the native 
merely plou^ the entire tena<» before the awakening of vegetation and re¬ 
places the sdl when the rain washes it away. The bad state of the plantations 
and the little care ^ven to them cause the crop to be much inferior to that 
which could be obtained by systematic etdtivation. Ilie harvest takes place 
in December, and after a short preparation the cofEee is transported on ca- 
mds to Hodfiidah, or to Aden, wh^ Buropeans prepare it for exportation 
to Europe. A shrub called *'Gath” is sometimes cultivated together 
witii the coffee plant; the young leaves of the former are used fox chewing 
and contain smi glands, which secrete a sugary liquid with excdlent prop¬ 
erties due to the presence of an alkaldd, which is probably analogous to 
cocaine. 


34- A Table Snmniarizing the Properties of the Different Vine Stocks ot 
adapting thssnselves to Different Soils. 

Buknei, j. Tableau rteumaut les facoltte d’adaptation dcs dlflttcnts porte-greffes auz 
dlffereuta tertBioa. — La PeHk Rmm AgricoU et Hortiedlt, Teai 18, No. 430, p. 347 . 
Antibes, November 10, 1907. 


Xaturc of the S<nl. SufttOh varMies. 

Nou-calcareous soils, provided tb^ ate not too dry, I 
or slttUow, or too damp, limit of Ume so per cent, < Biperia Globe de Hbn^eDler. 
rather light, or sentx-liglit. { 

The same so*l8, but dry, though not esdorively j X Oordl&lla xo7*iz. 

80, limit of Ume 15 tu 90 per oeut 


The wme boUb, not eaEceasivd? dry, Ume Umlt 
90 per cent. 


\ OordlfoUa X Blpatla i9S*z. 
Riparia Gnmd (Mature, Rupestils 
X hybtlde Acfanar 9Z5<9, Ae»> 
tivolifi X Riparia 199-X6. 
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Nature of tlie soil. Suitable varieUts. 

pqTno soils, not excessivtdy flry, Ibne UmM up lr> ( Riparia Rnijcslris ji I-', 

35 per oeni. / riaX (CordlfoUu XKaix'rttris)i(i6-8. 

/ KilXtfJn \ Rupcblris toi-i.j. 
V Ruix-stris X Riixirip 75-1. 

ftn.Tnt> soils, not uxocssivdy dry, lime limit 3"! l<i ' Rupcstrih X Riparia 108-103. 
30 per cent. 1 (dncnai X Rupcslxls de tira.s- 

/ set) X Rlpariu 330-6-20. 

\ Riparia X RupcstilH 101-16. 

The some soils, not cxcessivdiy dry, lime limit Rlixiria dti Colnradt}.. 

30 to 40 per cent. 


Ground with stones and soil mixed, provided they answer to the following uemditions. 


Soils apparently dry but deep, being neither 
damp nor dry, especially as rcg»irda Ihc sub-soll. 
Having good worm exposur«-alopea. 


' If they have net more than so 
I to as per eeitt. of lime 
I Rupcstris hill rtin, 

1 Rui)cslri.s rlu l^ot. 

1 With 30 to 40 per cfnl. of lime. 
I Rupcstris du Jyot. 

I Berlandieri X Rliiaria lao A. 
I Berlandieri X Rli«ria 430 B. 
\ Chusaelas X Bcrluiulicii .ji Ti. 


Heavy loiLs, which cake, argillaceous, conlainiiig 
on azulysis a large proportion of One sand (whidi 
oocursln the case of many soils of glacial day). I4mc 
so per cent. 


Riparia. 

Riparia X (Coniifulla X Rupca- 
tris (Ic Grusset) xo68. 

The last may 1>u tried up to 3.3 
per cent. 


I4mc 35 i>cr cent. 

I4ittc 3.S-3S per cent. 
I,ime 40 i>cr cent. 


i Riparia >. Rupcstris tai-14. 

? Riparia X Rupcstrih 101-16. 

Riparia X Rupcstris 33fio-33»f». 
Aramon X Rupcstris, Gnnxin 

No. I. 


Ulmc 45-s.'i per cent. 


I Mourvddre X Ruiaalris 1303. 

I Berlandieri X Rlpariu 157-ti. 

I Berlandieri X Rlpariu 430 A. 

’ BerlmuUeri X Riparia ijo H. 


Soils containing more than 55 per cent, of lime, 1 
providol that there is no stagnant moislutc In the sub- •' Clioiwidiih Ueilundii’ri 11 B. 
soU. i 


Soils compact, or not, \vith 25 to 30 per cent, of 
lime, verj' damp. 




SoliHiis ' 


Hiporiii iliib. 


Soils very »lry to great deiJilis, nou-calcareoa-i, 


Soils very dry to great depths; calcareort«. 


/ Riparia (CurUroUti ' Rupes- 
I trih) 1068. 

i Cordifolia X Rniicstris xoy-ti. 
\ Conlifolia X Riparia 133. 

L Bonriaquon x Rtqxestrls 603. 
J Cabernet X Rutxcstiis 33 
( Monticola < aiiwria S54-.4. 


For some stocks which hav<j not yet been tried in France jErom the point 
of view of chlorosis, viz. Riparia X (Cordifolia Rnpestris) 1068 etc., the wri¬ 
ter fixes a lime resistance limit according to the vine-f^wlng literature of 
other districts. 


5 
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35 - The Vineyards oi the Oote-d’Or (France)- 

PACOTXET, P : I<c8 ^^gnoblcfc (le la Cflte d’Or. - La Vie Aftncole et Suialc, No. 47, pp. 

363-565- Paris, October zgzs. 

The dfipaitmeiit of Cdte-d’Or cantains the most celebrated vineyards 
of Btugnndy, which produce the finest red and white wints of the world. 

The vineyards are divided into four districts : Beaune, 39 500 acres; 
Dijon, 17 300 acres ; Semur, 5 000 acres; Chdiillon, 2 500 acres; i. e. 64 300 
acres of entirely reconstituted vineyards. They form several regions: 
la Cdte, TAiri^e-Cftte, Val-deSa6ne, TAuxois and le ChatUlonnais. Val- 
de-Sa6ne consists of marly slopes, which overlook the bed of the Sadne. 
With the Melon grape, on the slopes of Ecudles, Chivies, and lyabergement, 
very good ordinary white wine is produced for drinking when new. 

Arridie-COte is composed of coomhes and gullies separating the hills, 
which form the immediate and highest background of the slopes of la Cdte. 
The latter, TAuxois and le ChatiUonais, districts lying further in the moun¬ 
tains of the C6te-d’Or, produce quantities of red wines from the Gamay 
grapes and their varieties, the highly coloured Gamays. 

Parallel to the Sadne at a distance of 12 miles from the river and sepa¬ 
rated from it by a plain co ered with cereals and forests, the portion of la 
Cdte containing the vineyards that produce the finest wines forms an al¬ 
most straight continuous line of slopes between Dijon and Chagny. These 
vineyards form a belt from a third of a ncule to a mile and a quarter in width 
which rises to about half way up the dopes (an altitude of from 725 to qoo ft), 
where they join waste, dry, stony land forming the summits of the hills. 
The soil is always more than 20 inches deep and is composed of very red 
vegetable soil, chiefly marl, full of small stones. 

In les Romandes, on account of the frequent additions of decalcified 
soil from the plateaux, which have been repeated for centuries, the veget¬ 
able soil read^ a depih, of from 5 to 6% ft. Often two or thrro support¬ 
ing walls on the slopes serve as roads and form two or three terraces to 
keep up the soil. 

The .subsoil consists of three important stages of the Jurassic: Bajo- 
ciai?, Bathonian and Oxfordian, overlain at times, as at Beaune, with a thick 
strylum of Rauraden (i) with a corallian fades. 

The C6fcc de Gevrey-Chambertin is on the Bajodan, a hard crystalline 
limes tone. C6tc dc Nuils is situated on the Bathonian, a fine, hard limestone, 
while the Oxfordian dominates on the C6te de Beaune, where it has a p^u- 
do-lithographic limestone, or a marly facies. These different geoloj^cal 
stages, though all represented by limestones, impart very distinct charac¬ 
teristics to the wines. 

Those from the Cflte de Beaune, where the lime content of the soil 
is increased by the marl, are very fine in quality, have much bouquet, and 
are also very delicate, but they do not keep so long as the mom ftdl-bodkd 
wines of Cflte dc Nuits with their larger amount of bouquet. The wines 


(Fd.) 


(t) \ name piop<i-*fl by (rpepphi for th*. “ Cnralban 



VttUlT-ttROWlNG 


6 


of Cote (le Garvey-Chambertin are a little deeper in colour and have more 
body than the former. 

All the soils which produce wine of the best quality ore deep, the 
subsoil is always damp and their good chemical composition is diown by 
the following analysis. 


Analysis of the soil of the principal vineyards of Cdte d'Or, 
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Pniot noir, with its colour vniietics ranging from " Pinot gris ” or 
“ beurot,” to " Knot noir ” and its numerous varitfics, arc. the only vines 
in the large vineyards producing red wine iu the C6te d’Or. l^onuerly 
from */i5 to '/« of Pinot blanc Qmrdonnay was added. The latter is tire 
sole variety cultivated for the production of the famons white wines of 
Montcachet, and Meursault. In the latter, as it was not very productive, 
the Aligotl variety was associated with it; this produces excellent wines 
on the stony or mwly summits of la Cdte. On the plain, at the foot of the 
.slopes, Gamay varieties give strong, coloured wines, which are rather harsh. 
Tl^ vmety is associated in some vineyards with Pinot, or its grapes are 
mixed in the vat with those of the latter; the resulting wines are excellent 
and die known under the name of “ Passe^ut-gtalns." The red and white 
Pinot wines ate classed under the heads of “ tfite de cuv€e ** premia cu- 
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v6e," " detadteve cuvfe," " troisi^me cuvle,” after which come the *' pass-e- 
tout-grains,” " grands ordinaires,” " ordinaires The two last are Gauiay 
wines. 

The vineyard of la C6te is divided into three districts; i) C6tc de Dijon; 
2) C6te de Nuits ; 3) Cdte de Beaune. The C6te de Dijon has no first dass 
vintages. But on the other hand, at Cbendve, ]?ixin, and Brochon excel¬ 
lent “ Passe-tout grains ” is made. The Cdte de Nuits, of which the Cdte 
de Gevrey-Chambertin is a subdivision, produces the fc^ovnng wines: 0) at 
Gevrey-Qiambertin: Chambertin and Oos de Bdze (tdte de cuvde); b) at 
Morey: Qos de Tart (tdte de cuv 4 e); c) at Chambohe-Musigny: Musigny 
(tdte de cuvee) the wine of finest qvi^ty in all Cdte d'Or; d) at Vougeot: 
Oos Vougeot (tdte de cuvde); e) at Fageay-Ech6zeaux: Ediezeaux (tdte 
de cuvde): f) at Vosne-Romanfe: Romande Conti, the most excellent 
of all the red wines; Romande, Romande Saint Vivant, Taches, Richebourg, 
all tdte du cuvdeg) at Nuits-Saint-Georges: Saint-Georges, CaiUes, 
Vaucraias, "tdte du cuvde." 

B^d^ the great red wines, the Cdte de Beaune produces also first 
dass white vrines wherever the cdcarcous marls of the Oxfordian prtdomi- 
rmte. These include a) at Femaud: Charlemagnes, white and red, the 
Vergdesse varieties, " tdte de cuvde 6) at Aloxe-Cortou: the Corton aud 
Charlemagne varieties (tdte de cuvde); c) at Savigny-les-Beaune: Verge- 
lesses (tdte de cuvde); d) at Beaune; Grdves; s) at Pommard; the Rugier 
varieties, ("haut et has," “tdte de cuvde"); e) at Volnay; En Coilleret 
(tdte de cuvde); f) at Meursault: Perrier, Cannes, Gencvrilxes and 
Gouttes d’Or are all white wines of the " premidre cuvdeg) at Puligny- 
Mbntrachet: Montrachet aind (tdte de cuvde) is grown entirely on the 
salmon-pink marls of the lower Bathonian; above this, halfway up the 
slope, Chevalier Montrachet is cultivated in a poor red s^ with a stony 
subsoil, while below it Bdtard Montrachet grows in a deeper, richer soil; 
further dovra nearer the plain, it yields remarkable wines “ de premidre 
cuvde;" h) at Chassagne-Montrachet: Qos Saint-Jean (tdte de cuvde); 
t) Santenay: Gravidrra. 

The vines were formerly planted thickly, 8 000 or 10 000 stocks per acne; 
they are now arranged in lines and do not contain more than about 4 000 
vines per acre. lUiyeiing the vines tends to decrease. 

The addition oi new soil is now rarely practised, as the system has be¬ 
come too costly, but the vines are given stable-manure, or cdiemicol ferti¬ 
lizers, which was formerly avoided. 

The vines are pruned to low stocks with three or four branches; leaving 
the canes longer, which suits the Pinot variety well, is not practised, as it 
diminishes the quality of the fndt, though it considerably increases the quan¬ 
tity. 

Only a few proprietors pick over their grapes, which are as a rule sound. 
The vtine is fermented in open vats of small volume, 440 to 1760 gallons, 
after which it is placed in new oak casks, in which it is sold, after having 
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36 - Vitiooltoze in ibe Department ot Ooncoidia (Entre Bioe, Axgen- 

iina) 

Anzorsta, Pbdro. Vlticultum &x el Defiartameato de Couoonlla ~ lioUtm del 

Mimsterio de Asrtcitltura, V6l XIV, No. 7, 6S1-636. BtumoB Ayxes, igia. 

From its geographical situation, the department of Concordia is 
included in the zone of vine cultivation, but the physico-chemical nature 
of the soil renders this industry unremunerative at present. Nearly all 
the \'ineyaids are to be found in the neighbourhood of the town of 
Concordia and for 8 or 10 years they have not been extended, although 
the undulating and hilly configuration of the district is very suited to 
vine cultivation. The soil, which is entirely siliceous, attains a depth 
occasionally of i metre (3 ft 3 in.) and rests upon a clayey or loamy 
sub'soil, geaerdly of an impermeable character; sometimes tire soil and 
the subsoil are alike in composition. 

There is a scarcity of lime, phosphoric add, and especially of nitrogen 
in the soil and the vine consequently grows badly and bears little fruit; 
further, the humidity of the subsoil is very condudve to the development 
of fungoid diseases, which have all been ol^rvcd in the vineyards. Thus, 
it is advisable to alter the physical and chemical properties of the sdl 
by means of drainage and the addition of lime, as well as of organic 
and mineral fertilizers. On soil thus prepared, hoed crops, or leguminosae 
must be grown for two or thee years; Ranting should be regular and the 
system of cultivating and of pruning which is chosen should be adapted 
to the soil, the climate, and the vines. 

Green pruning is advisable as it alwa5r8 tends to ensure a better and 
larger crop; the weeds should be carefully removed and the soil kept 
sufficiently damp, but not excessively humid, as it is at present. 

So far, only one variety of vine is known in the district viz, “ I,iOrda,“ 
which re&embl^ Malbeck and Tamrat. This is grown on its own stoci, 
but the practice of grafting on American vines is becoming increasingly 
common. The I/oida variety is very resistant to fungus diseases, but 
bears few gr^ipes, so that ic would be well to replace it by kinds which 
would adapt themselves to the climate and soil. 

It appears, that preference should be given to white table wines and 
to red wines for blending. The former could very wdl be used in the 
preparation of imitations of Marsala, Port, Sherry, Malaga, etc. 

The stocks which arc most recommended for the Department of 
Concordia ate the following: Riparia Oloire de Montpellier, Riparia 
Grand Glabre, Rupejtris Monticola, Rupestris du Dot, Riparia Riqpe- 
stris. 

As regards the wine making, the vmter states that it is done under 
the best conditions and according to modem methods. 

Sr. Anzorena advocates the creation of cacperimental nurseries, 
vineyards and cellars. 
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37Bepoit on Fruit Oaltare in the School ot Practical Agrionltore at 
Wagnonville. 

PiNELLB, M, Rapport sur les culture^i fruifidres dfr I'BcoIe Pratique d’A^culture de 

Wagncmvllle. — Journal do kt SotiiU Nationals ffHorttculturs ds Francs, l<'oarth Series 

VOl. XllI, pp. 656-63^. Paris, October, igzz. 

The following report was drawn up by the writer subsequently to the 
visit paid by the members of the commission of the National Horticultural 
Society of France for the purpose of examining on the spot the pruning 
operations carried out upon fruit trees and especially pear-trees, by M. I/O- 
rette. Cultivation Director at the School of Wagnonville (Nord). 

The soil of the school gardens is clayey or loamy to a depth of 
20 to 23 ft.; the arable stratum has been much inprov^ to a depth of 
16 to 20 inches. The trees are vigorous and receive a liberal annual 
dressing of manure. All the pear-trees are grafted on quinces. 

The shapes used are, in the open, the winged pymmid (with four wings) 
which is mu^ recommended by M. I<orette as affording the trees most 
light; the classic shapes are also emplo}^ : U and double U, Verrier's 
palm-leaf, etc. 

The pruning methods adopted by M. I/orette, and which have hitely 
attracted much attention, do not completely revolutionize the pruning 
principles of the so called “ three bud ” system; but the latter have been 
greatly modified by him, the most impojtant changes being tilie accelerated 
bearing of fruit on sudters and on vigorous fruit branch^. 

The following is a summary of M. lyorette's methods of pruning. 

Leading branches. The leaders of trees in course of l)eing trained are 
not pruned except when necessary to obtain the different stages or for 
removing the portion of the brandr, which is not sufficiently lignified; 
this is done during May when vegetative growth is already active and 
the shoots are an inch or more in length; in cases where the terminal 
bud has become a flower bud it has nevertheless to be removed. 

In the winged pyramid, the first stage is made by one pnming, the 
branches thus obtained are not shortened, but are placed in the horizontal 
position and then bent up; they continue to grow up to the top of the tree. 
'Hie branches of the successive stages are obtained by cutting them back 
at a distance of 20 inches from the preceding stage, training'^e branches 
thus obtained horizontally and bending them np for a length of 8 to 12 
indies against the branch coming from below. 

For the ptblonging of the stem the least vigorous branch should be 
sdected; nearly always the buds growing from the dormant buds are 
chosen. It is necessary during the vegetation period to free the prolon¬ 
gations of the leaders &om all the false buds whidi are likely to devdop, 
by cutting the latter at a few millimetres from their base. 

If th^ is a want of equilibrium between the various proloi^tions, 
this must be restored by removing a third, or a half, of the blade of the leaves 
growing on too vigorous branches. 

In the case of trees which are omapletely trained, the brandies which 
prolong the leaders are left intact during the vegetative period and throngh- 
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out the -winter. After the sap a-wakens, in May, they are removed at 
their base. Choose amongst the numerous secondary buds one wlricli 
se&ms the -weakest, keep this intact and remo-ve the others; this operation 
should be repeated every year. 

The object of not pruning the leading branches on trees in process of 
training, is to obtain weak fruit branches, sometimes even only fruit buds; 
ne-vertheless fruit branchlets may develop. 

Fruits, — Towards the 15th of June, the fruit branchlets of from 10 
to'is inches in length are treated as follows : 

1. Those which ha-ve attained a thickness, of 7 to 8 millimetres and 
more, are cut back at 8 to 10 millimetres from their point of insertion ; 
one or more sKpulai buds de-velop -which can l)ecomc spurs, or ne-w 
fruit branchlets. 

2. The fruit branchlets which have not attained to the* above- 
mentioned thickness, are cut to 3 eytas ; mie or two false buds may dc-vclop, 
which are cut back to 8 to 10 mm. if these arc new fruit branchlets ; 
often they are spurs, in which case they arc left intact. 

3. The fruit branchlets which develop on the duster spurs .should 
be cut back to some millimetres in length. On the 15th of July, the second 
green pruning is done; this consists as before in cutting back to 8 
to 10 mm. the fruit brandilcts deri-ved from false buds, or stipular buds, 
and which are 7 to 8 mm. thick. Cut back the -weakest to eyes, or 
pierce them through with a grafting kuife between the 3rd and the 4th leaf. 

It would be natural to suppose that the suppression of these buds 
-would cause the spurs to de-velop into fruit-bronchlets and cause a serious 
perturbation on the growth of the tree. The Commisstou examined a 
pear-tree Doyenn^ d’Alen^on from which over 400 buds had been removed 
on July 15 (second pruning), and found onlv a few shoots, although the 
tree was vigorous. 

On August 15, a new operation is carried out according to tlie same 
system; in September the shoots on the spurs arc cut back and also those 
on -the fruit b^, which latter are thus able to profit by all the available 
sap. In winter tte supernumerary fruit buds should be removed. 

By this pruning method M. Lorette considers that he obtains more 
fruit buds than by the ordinary system; the resulting buds arc strongei, 
and contain 17 or e-ven 20 flowers ; in the e-vent of frost, tlie flowers in the 
centre of the inflorescence protect those of the periphery which ate placed 
below them. Further, this method of pruning requires less time. 

The xoembers of the Commission were unanimous in declaring that 
the trees were very vigorous and were regularly coveted -with fruit bTandics 
from top to bottom, the latter bting more numerous and shorter than is 
usually the case; the number of leaves was couaequontly larger. Even 
on the horizontal portions of the branches, above and l)elow alike, frail 
or fruit buds were found; nc part was bare. 

With regard to counter espaliers and non-o.spjliered forms, llie yield. 
was very la^ and the trees were healthy. The results appeared less 
satisfactory on espaliers, which bore little* frriil. 
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As M. I/orette himself explained, too many fruits had been left on 
this year. 

The membeis of the Commission themselves counted: 156 fruihi of 
almost normal size on 7 feet of the branches of Beun€ Sterckmans, e. 
about 22 to the foot; on 3 ft. 3 in, of P. Do3renn4 du Cornice, 21 fruits 
weighing about 100 grammes on August 22: on 3 ft. 3 in. of P. le I^ctier, 
17 fruits were obtained. 

To sum up : the Torette method of pruning seems to give good results, 
especially in the case of trees in the open ; it is more adapted to pear-trees 
than to apple-trees, and is especially advantageous where the trees are very 
vigorous ; a liberal supply of manure should be given at the same time. 

It would be premature to say that the above-mentianed operations 
are always succeseful, for all shapes, in all climates, on every soil and with 
any exposure ; it is necessary to eaperiment, and after some years, when the 
examples are more numerous, it will be possible to form a definite opinion 
on the subject. 

38- Is it Neoessary to Fsrtilize an Ap^e OiQihaid P 

HBZkBJCE, U. P.: Thirtieth Annual Report of the Nem Yorh AgrietiUural Experiment Star 

turn {Geneva, Ontario County) For the year 191Z, Bulletin No. 33Q, pp. 262-304 -]- figs. 

5-u plates XVn-XX. Albany, igra. 

Id. : A Comparisan of tillage and sod mulcb in an apple ordiaid. Twenty-e^hth Annual 

Report of the Board of Control of the New Yorh AgrieuUural Experiment Station {Geneva, 

Ontario County) For the year rpop, pp. 435*490 -f- plates XXV-XXSI. Albany, 1910. 

m. :Ordiard Management Ib. pp> 538-537. 

Nem York AifriouUural Experiment Station, Bulletin No. 289. 

A problem which remains to be solved is that of fertilizing apple or¬ 
chards. The current recommendations for fertilizeis in orchards are of 
little value, for few espeiiments have been made which have furnished 
accurate data. The methods usually practised are almost exclusively 
based upon fertilizing field and garden crops., but the requirements of the 
apple-tree cannot be compared to those of herbaceous plants owing to‘the 
great difiereure in the haHts of growth of the two kinds of plants. Fertil¬ 
izing ap^e trees is also a difficult qui^tion, for besides there being varia¬ 
bility of plants and environment to contend with, it is necessary to consider 
the tree and the future crop. 

Four Experiments at New York Agricultural Experiment Station. 

With the hope of throwing some l^t on orchard fertilization, the 
New York Agricffitural Experiment Station has undertaken several ex¬ 
periments. In one of these, the effects of potash, add phosphate and lime 
were tested; the second was combined with a test of tillage and sod-mulch; 
the third is now under progress in a continuation of the orchard management 
test just mentioned; in the fourth, the fertilizatioa of orchards which are 
not in sod is studied. This last experiment is of double importance. In 
the first place, it is the only experiment which has been carried on for a suf- 
fijdently long period viz. 15 years, Etirther, as the disturbing influence 
of the grass ht^ been eliminated, the effect of the fertilizer on the apple 
trees will be more decisive. 
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Th6 bite and soU of the experimcntb. 

The espeiiments in question were earned out in cui orchard where the 
soil was a heavy day loam and had been used for the ordinary rotation of 
farm crops. 

There were 12 plots, each cunlaining 5 trees and separated by single 
rows of trees not in the experiment. There were fouj fertilizer plots in dup¬ 
licate in the experiment and four dieck plots; the latter were reduced to 
three. 

The fertilizers used were as follows: 


SUiblt. moiiuru plots i<md 9; <i\ciagL ix‘i yeai 

.\d(l pliobphdte „ 3 „ 8 „ „ „ 

Mtuiatc of polotah / ( 

Add phosphate i ” j 

Miniate of potash . / 

Add phosphate i ) 

Nitrate of soda i" ^ " » •' 1 

Dried blood * ( 


|I3 IS life. ISU llCO 
IJ 00 ,, „ „ 

7 -'0 „ „ 

Im 6 ,, „ 

1.2.6 ,1 ,, 

3 ^7 II II II 

1284 I, ,1 ,1 


It is noticeable, that since the fertilizers were put on only imdemeath 
the branches of the trees, a tremendous excess of each was used. This ex¬ 
periment should therefore show whether excessive fertilization is deleter¬ 
ious to trees or not. The trees used were Rome, top-worked on Ben Davis, 
the Rome buds all having come from one tree, and the stocks were carefully 
selected in order to obtam an orchard as free from individual variation as 
possible. The trees in the orchard were amply cross-pollinated. 

Results of the experimefOs. 

In gaging the value of the different fertilizers, it is necessary to consider 
the crop, size, colour, flavom-, time of maturity, texture of flesh and the keep¬ 
ing quality of the frait, and also the diameter of the tree, the colour and 
weight of the foliage and the length and wei^t of the annual growth of the 
branches. It may be said that the eaqpcriments did not prove the truth 
of the current opinion of the effect of fertilizers on apple trees: the yield 
does not seem to have liecn larger; on the other liand, the size of the 
fruit had a tendency to incma.st*, while the jxirwntagc of culls was a 
little hi^r cn tlio check plots. In any case, the colour, flavour, and keqj- 
ing qualities were uot influenced by the ihrliUzers. The measurements 
of the diameters of the tree tranks only showed differences due to ordinary 
causes of variation. 

The most noticeable effects were obtained by the application of nitro¬ 
genous manures; the leaves were greener and also weighed more and the 
annual growth of the branches was increased. 

Analysis of the soil also showed that the upper twelve inches of the soil 
at the beginning of this experiment contained sufficient nitrogen to last 
ai^ trees beaifeg twenty bushels of fruit per tree 183 years and enou^ 
phosphoric add and potash to supply ihem for 295 and 713 years respec¬ 
tively, Thus as the experiments have shown, wilh tlicse large reserves iiU 
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that is necessary is yearly ploughing and thorough culti^^tion, together 
with the ploughiug under of cover crops. 

Commercial ferUlizeis are therefore little needed, except on sandy 
aud gravelly soils defidcnl in potash or phosphates ar.d subject to drought, 
or those of such shallowness or mcdhanical texture as to limit the root- 
range of apple trees, or which are too wet, too dry, or deficient in humus. 
Some apple orchards may require two of the elements, but few should need 
a complete fertilizer. 

A fmit-grower may assume at once if his trees are vigorous, bearing 
well and mnkiag a fair amount of new wood, that they require no fertilizer. 
If the trees are not in this condition, atUartion should be paid first to 
drainage, tillage aud the health of the tre^, before having recourse to the 
use of fertilizers. Before applying the latter on a large scale, it is necessary 
to carry out a fertilizer experiment. 

Plan for a Fruit Growers Fertilizer Experiment. 

The fruit grower may determine by a plan adapted from this experi¬ 
ment, what fertilizers his orchard needs. The trees selected should 1% of 
the same variety and age, and the soil as uniform in texture and fertility 
as is possible. There should be a sufficient number of trees in each plot 
to ofE^ individuality in the former; five is the minimum number that can 
be used with any degree of acairacy. 

On plot I, use stable manure to supply 50 lbs. of nicrogeu to the acre 
per year. Thfe, on the average, would be about 5% tons per acre. In an 
orchard where the trees stand 40 ft. apart, use ol>out 400 lbs. per tree. 

On plot 2 use a phosphate fertilizer in sufficient amount to supply 50 
lbs. of phosphoric add per acre per year. A good recommendation is 360 
lbs, of 14 per cent, guaranteed add phosphate per t. ere, or 13 lbs. of fertilizer 
per tree. 

On plot 3 apply muriate of potash guaranteed 48 to 52 per cent actual 
potash. Apply 100 lbs. of potash per acre, which would require 200 lbs. 
of muriate of potash per acre, or 8 lbs. per tree. Combine with the potash 
the add phosphate in the amounts prescribed for plot 2. 

On plot 4 use a complete fertilizer consisting of nitrogen as applied in 
plot I and of phosphoric add and potash as applied on plot 3. Or for the 
stable manure substitute 350 \hr. per acre (13 lbs. per tree) of dried blood 
with 9-12 per cent of mtr(^5en, or 100 lbs. per acre (3 lbs. per tree) of 
nitmte of soda. Plot 5 should be a diedc. 

If it is thou^t desirable to test the influence of lime, duplicate plot 4 
with the addition of 25 lbs. cf slaked stone Umc per tree. 

All things considered, the best time to apply fertilizers is the spring, 
as soon as the ground can be worked. Spread broadcast about the tree over 
an area slightly lax^ than that covered by the branches. In cultivated 
orchards the commercial fertilizer should be harrowed in and the manure 
ploughed under. If the results are to be at all conclusive, such an experi¬ 
ment should last for several years. The crop should be wdghcd or 
measured at harvest time to determine the relative value of the diSexent 
treatments, 
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It is not sufficient to keep count of the marketable fruit from each plot; 
cuUs and 'windffiUs should be accounted for. 

All plans and preparations for such esperimentidion can be made in the 
■winter, so that the actual work in the spiing need not be great. 

39 - Promising New Prnits. 

Tasi-oh, U a. and Govu>, H. P. in Yearbook of AgncuUure for 1911, pp. 4 * 3 - 438 * 
Washington, 19x2. 

The following new fruits are desciibed at length, as they are 
believed to possess a value in the future develcpmcnt of fruit culture, 
but the Department of Agricultiue has no stock of these varieties avail¬ 
able for distribution. 

1. ComeU Apple. — grown by T. O. Duvall, Buratonville, Mont¬ 
gomery Co., Md. 

2. SoM Jacinto Apple — grown by Dr. A. M. Ragland, Pilot Point, 
Denton Co., Tex. 

3. Shiawassee Apple — grown by H. C., & M. D. Ward, Pontiac, 
Oakland Co., Mich. 

4. Ayer Pear — grown by 0 . H. Ayer, Sibby, Douglas Co., Elans. 

5. Russel Peach — grown by F. O. Hhrringtoii, Williamsburg, 
Iowa Co., Iowa. 

6. Laire Plum — grown by E. Bartholomew, Stockton, Rooks 
Co., Kans. 

7. MoniceU Plum — grown by R. Bates, Jackson, Aiken Co. S. C. 

8. Pananty Grape — grown at the Cooperative Experiment Vine¬ 
yard, Fresno Co., Fresno, Cal. 

9. Thomson Orange — grown at Riverside, Cal 

40. Bemaiks on the Cooo Palm. 

Main, P. Consideratioiui sm le Cocolier — foiuml d’AgneHUuro Iropuale, Vcai 10, 
No. Z36, lip. 393-998. PaiIa, Oct. 30, 19lA. 

In retenmg to the two •works ol H. Hamel Smith and ot W. Barrett, 
which draw attention to the lcouoduc value of plantations of Coco palms, 
the writer gives .1 rapid review of the most reanit publicatioia^ dealing 
with the cultivation of these tr^ cs. (i) He especially cx.imiucs the disputed 
questions (for though the cultivation of the coco-prim is a t.isk of extreme 
simplicity, the different writers are, nevertheless, not of one mind on 
this subject), and attempts to show the conclusions to which experts 
are inclining and to specify the figures which arc gradually lieing ac¬ 
cepted. 


(1) Abbtiactb of a utunber of aitielcs uu tlie Lcooomic hutiu] taiiu: aud fbe iMlinkid 
problems of tbls caltivatlon Lave api>caicd ia this BulleHtu sec, amonsst utheib, Nos. 
8S90, 3091 and a 6 o 3 ot B Aug.-Sepi-Oct. 19*1, aud No. 1310 B Srpt. 1912, Tlw* 
lOsit smuiuiiiucs Uitt nioit KcCitl rctauiichu'i «m the butJi'C'l. * 
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Growth of the Coco Palm. — It 1 ms often been stated that this tree 
cannot grow at any distance from the sea, but it has now been proved 
that it thrives as far as 300 km. (186 miles) inland. The neighbourhood 
of the sea is, ne\’erthi*Icss, beneficial to this palm, and in the Philip¬ 
pines, for instance, the coast is almost uniformly bordered by stands 
of coco-trees. On the other hand, the esscessive transpiration of the 
leaves, which in the case of a tree in full growth, can amount to 45 
litres (10 gals.) per day, necessitates a climate of sufl&dent humidity 
to compensate for the large amount of water lost by this means. 

Making a plantation. — After comparing the different estimates and 
scliemes published by various writers, and rnaking allowance for the 
fact, that during the first 7 years only expense can be looked for, 
M. Main concludes,that the expenae of an area of 3470 acres planted 
with 100 000 coco palms should be estimated at from £ii 4s to £16 
pet acre. It is not possible, at present, to reduce the difference between 
these two figures, but writers who estimate by the single tree and 
reckon the cost price of a palm of from 6 to 8 years at 6s 2 or 6s 
8 s/4 d, consider, taking about 40 trees per acre, that the results work 
out in accordance with the above figures. It seems thus reasonable to 
fix the capital necessary for making a plantationof 2470 acres with 100 000 
coco-palms at from £32 000 to £36 000; necessary, the sum is not 
equally divided over the first 7 years. 

SeUecUon and Varieties. — Messrs. Barrett, Zaepemick and Smith 
are not all screed as to the existence of true varieties for selection 
and of ^eral rules to be observed in order to improve the production. 
Neverth^s, it seems certain that the copra yield varies with the district 
and the cultivation and probably also according to the varieties. About 
20 varieties are believed to exist in Malaysia. 

Interplanted Crops. — As a rule, the cultural operations are not the 
subject of much controversy; but on the other hand, the question of 
associated crops is much discussed. The latter are increasingly planted 
under certain conditions. The present idea is, that those crops must be 
elected which give an immediate return, as they can only be planted 
the second year, and must be given up after the fifth, or sometimes even 
after the fourth year, in order, that the coco-palm may derive the entire 
benefit from the nutritive substances present in the soil. The plants most 
used are manioc, pineapple, pepper-plant, coffee {Co^ea rohusta), mimosa, 
and various lyeguminosae, agave, maize, earth-nut, etc. Amongst the 
Teguminosae, Crotalaria is an especial fa-t^ourite. Coffea robusta is well 
spoken of also, as from its second year, it is capable of yielding 160 lbs. 
to 180 lbs. per acre; in the third year the crop exceeds 450 lbs. and 
is x8oo lbs. the two succeeding seasons. These figures largely counter¬ 
balance the cost of plantation and allow of the crop being up-rooted after 
the fourth year, should the state of the coco palms require it. 

It seems the general opinion that coco trees whi^ are manured by 
grazing live stock yield earlier and larger crops; but the age at which 
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the trees have nothing to fear from the animals is, liowever, still a moot 
point, and there aie no Hata available as to the facilities for the ptirdiase 
and sale of live stock. 

Improvemenh and fertiUzers. — It is generally recognized that phos¬ 
phoric acid and nitiogpn are more clearly ufcfiil thou potash, although 
the latter is also necessary. 

Farm-yajd manure is one of the best fertilizers; cakes, organic uia- 
nures and ground bones ore also excellent, as is also especially the green 
manme consisting of the heguminosae which ha-c e formed the intercalary 
crop. Comm m salt, which has been hitherto regarded as a very good 
fertilizer for the coco-palm, is no longer in fa\ our and it is considered 
that chloride of potash fertilizers are sufficient. 

Yield. — The different writers esumate the number of nuts requited 
to produce i tou of copra, at from /(too to 7000. The divergence between 
the figures is doutlcss due to the differences in the weight of the nuts 
borne by the diftereut varieties which are planted. 

Opening and drying the nuts. — There are a few machines lor opening 
coco-nuts, but the wrrters have, so far, not taken them into account, for 
the extraction of the kemtl by means of an iron rod, or " bolo ” is 
oonsiUered almost generally to bt the Ijest method, and it is still believed 
that an excellent quality of copra can only be ol^ained by drying the 
nuts iu the sun. The drying apparatus are not as yet perfect, but when 
they work well, they fuiuish a copra which is preferred by some pro¬ 
ducers and exporters. 

" Cmf ” (Fibre). — Hamel Smith's book gives interesting details con¬ 
cerning the mechanical extraction of “ coir ”, and iu particular, a de¬ 
scription of little-known machines. The mechanical ineparation of “ coir ” 
may be considered as an impiovcmont, which pennits of its being always 
utilized, and removes the prejudice according to which it was considered 
an unimportant bypnxUrct to bo collected only when possible: 

Diseases and insect pests. — The writers who have liecn consulted 
mention r.its as being enemies of tlie coro-(’alm, in acldilion to dii«cai.es 
and insects. Zacpemick advises the* use of zinc bjiids to protect the 
trees from the attacks of these rodents. Tin so bands arc used in Europe 
for fruit-trees, but would be very c'ostly in the case of a jilantation of 
100 000 palms. 0 . W. Barret gives an accoimt of tlu? Colvoptcra, which 
can only be controlled by collcdij'g them. *' Bud rot ” is the most 
serious bacterial disease from which the cocoa-tree suilcis, it appears 
to be caused by Bacillus coU. The only method of control is up^iooting 
the iufccttd palms and burning them (i). 


(i) On the dlieaw and rtUTOics of the «>cO'pahn, tee utha ahatriels iu tUa 

Hullrtin, Uw.-- which deal a.iwially with 'Miul rot " pp. sfis, b. Doe. (Eif,). 
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FORcsii V 41 - The ficonomio Importance to Portugal cl the Coik Oak and its 
Prodnots. 

Kitjn (Madtain) — KatmuHsumekaiilirh ZuUchift jw hmki itnd Landwrfvkaft,Yeat 

10 , Pait II, pp 5 fO- 55 «» Stuttgart, No^’irabcr 1913 

Thaiiks to it' gcf-gu phical aloplior , its soil aucl its cHmalc, Ptyrtngal 
possesses a rich In. hoia. The forest timber which exists is mostly iroi- 
gerou^, but trees which liave been introduced flcurish equally well. Of 
great imporf-ai'cc among the latter is Cupressus glaiica; this occurs in large 
stands in BusoCO and leeches huge dimensions; Acacia melamxy/on and 
Eucalyptus globulus should also be meutiored, and it is the latter which 
iniparts to Uic Sotdhem Provinces their cheracteristic iiote, Fiom the 
fonstiy staedpomt, Portugal is divided into three districts; the first that of 
Pirns pinaster Ait (pinheiro bravo), which extends from the Sado to the 
MInho and from the sea to the monntcin chain aucl is swe pt by the sea wieds. 
The second district is that of Qvcrcus suber (sobitiu.) and Qttercus ilex 
(azinheiro), these trees here form rot very dense forests extending owr 
vast stretches of couiiLry, which are called ” montados This region exterds 
from south of the Tagus to the coast of Algarve, and is almost throu^oirt 
slightly undulating. Its chmatc is hot and dry, since rain rarely falls 
here betwoar May ami October. The third district is that of Qncrcus 
pedmculaia (camlho alvarinho), Quercus tosza (carvalho uegral) and 
Querens Imitanica, but the latter is of rarer occurrence and prefers tire flat 
central portion, which it slrares wilh Castauea vesca. This territorj r orth 
of the Tagus is in places very morrlainors, and the climate is r^ariable and 
humid ; heavy rain occurs, especially hr the district between the Douro 
and the Minho. Urtil some decades ago, Pinus pinea grew in great mrsres 
in the Vallejo of the Tagus and Sado. But there was so large a demand for 
the wood of th’s tree for shipbuilding purposes and railroad construction, 
that the pines were cut down in large niimbers and hor’e not Ixieu replanted, 
or even replaced by the less valuable but more rapidly growing Finns 
mcmimuf. Now the mistake has k'‘n s^en and this latter species is being 
chiefly idantcd. 

The Cork Oak. — After Qiierctis ilex, which coTCrs bi8 000 acres, Quercus 
suber is the tree most widely grown in Portugal, where it occupies an area 
of 5iq 000 ecres. 1%* regions whore it is chiefly cultir’utcd lie south of the 
Tagus and indeed principally in the districts of Bcja and "Evora, in the 
ceriti.-* of Pnntalegre and in the Province of Algan’e; here it otlen forms 
extensiTC closely growing stands. In thi 'iVgus ralley, the dr-.tiicli. of Lis¬ 
bon and Santatem emd that of Castcllo Branco, this true is not so well re- 
proscirted, but it still grows in large itands; these decrec^e in size towards 
the north, and finally only solitary rndividuuLs occur. 

In south and central Portugal, the cork oak shews its nsral habit; 
its stem is uoniiaJly short and its growth compact, it branches at from 5 
I0 10 ft. ahnr’e the ground and forms a spreading bushy crown. In the 
north, on the contrary, where this species occurs mixed wilh Pmns mariU 
ima, its trunk is more slender and often attains a consideicble bright; 
but this ohangi* of habit is also duo to the method of pn’u’ng adopted. Here, 
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too dense a shade is avoided, as space is needed lor intercalary ciops, while 
in the south, where the oilUvation is less intense and the estaU's larger, 
more stress is laid upon a greater production of cork and aconis. In the 
north, the development of horizontal branches is encouraged, which are 
carefully pruned in order to e:q)o&e the crown to the effect of light and air. 

The floweiing and fruiting seasons and the time of the fall at the acorns 
are at approadmately the same dates as in other Mediterranean countries. 
Sometimes cork oaks attain quite large dimensions. As an example, 
the writer cites a tree growing in the Estiemoz district, which in one season 
yielded 3960 lbs. of cork. As regards their growth, many young planta¬ 
tions (“ (iapiKiraes ”) yield coik fit for use 23 years after plantmg, while 
male cork is produced sooner, but the latter cannot be used in tlie moi ufac- 
ture of bottle corks. 

The acorns are devoted to the fcitteiiing of pigs, although they are 
more bitter than the fruit of Querats ilex. It is estimated that of the million 
p^ which are reared annually in Portugal, one third are fed on the 
acorns of the cork oak and holm oak {Q. ilex). The total harvest amounts lo 
200 000 tons. If the proprietor is not himself a pig-breeder, be faims out 
the oak forest at the rate of from 20 to 25 shillings per head of swine to be 
fattened. The number of these animals to be fattened in a forest is decided 
empirically. As a rule, the ground beneath the oaks is kept free from un¬ 
demood and bushes; this promotes the growth of intercalary crops, obviates 
any danger of forest fires, and enables the pigs to find the acorns with greater 
ease. 'Kie formation and ripening of the cork is hastened by working the 
ground, manuring for intercalary crops, and by the pigs during the fattening 
season. The cork is finest and thickest wheu it has formed qttickest. All 
existing cork oak forests are of natural growth, and most new plontations 
that are made arise by protecting a certain area against pigs and fire. 

I/ately, new plantations art mode by sowing lute autumn acorns, which 
arc preferably obtained from oaks already known lo be good cork producers. 
The acorns germinate very rapidly, the yoiuig tiees require no further rare, 
aud on good soil, the first crop ol mole cork can l)e stripped off at the end 
of ten years. Planting is rare and only oeairs for small stands, or in order 
lo fill up gaps. The cork oak forests arc almost exchisiv(ly the pu'^Krly 
of private indivulnah, who either stiii> off the cork tlKm‘'iclvos, or loose the 
forest for 20 to 40 ju'ars. 

By the terms of th( contract, tlic owner is often obliged lo strip off the 
mole cork and to superintend llic clcarng of the crown, etc. The tenant 
always undertakes to leave untouchesd the cambium layer (" niae "). The 
male cork is usually removed when the trees are from 15 to 20 years old. 
The operation generally takes place l>elwecn June i and August 30, but is 
sometimes, though not frequc-ntly, effected ui the second half of Mky. An 
interval of 9 or 10 years, often of from 8 to 13 years, intervenes between each 
stripping; this time is nec(*s.sary to obtain cork 32 mni. (i */* i”) thick. 
In Older not to weaken the tree xuiduly, and also beamse branch cork grows 
more slowly than stem cork, the stripping is coiiflnetl to one portion of the 
oak at n time. 
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Ccfr'k Piroductwn. — Au nxe with a wide &ickle-shapcd blade is tised for 
removing the cork. The sale unit is the “ arroha ” (ja.38 lbs.). Cork is 
seldom exported in a raw condition, hut is usually cut into stiij^ accor¬ 
ding to classification; these are steamed and flattened after the defective 
portions have been removed. The pieces (“ prauclias ”) thus prepared are 
compressed into bales of 59 X 27.5 X 23.6 inches and bottnd with iron 
bands. "S^dicn bottle corks are made, the sheets are once mote steamed 
and then cut into cubes (quadros); these are trimmed to shape, either by 
hand with a knife, or by means of a machine. Champagne corks ate not 
manufectuied in Portugal. 

The wine coiks of commerce owe their appearance to Iving placed in 
a solution of oxalic acid. When needed for other purposes, they are subjec¬ 
ted to other operations. There are 110 linoleum factories in Portugal, whore 
the cork refu^ can be turned to account. The latter is, however, ground 
and used for floor cement; or is made into insulators. 

Amongst the defects that occur in cork, *' jaspeada ” must be mentioned; 
this is a dark cloudy discoloration giving a marbled appearance to the cork. 
Green patches also are to be found, caused by a mould, which grows 
on the unnpe cork; other defects are due to the injuries caused by various 
insects; those due to the attacks of the BupresMdae, Coroebus undaitts, 
Coroehus hifasciaius, and AgfU/us, and which consist of tmmels bored in the 
erbium layer, are called “ colebra.” Ants of the genus Cremastogaster cause 
si mila r damage, while Tofifix viridana (“ buigo *') attacks the leaves and 
acorns. The best quality of Portuguese cork comes from the districts of 
Beja, Bvom, Portalegre and Algar^i*. 

Cork plantations occupy the following areas: 


rHstrid i»l Vaio . 

. 930 acrcb 

„ „ r>i)n . 

• M 5 730 „ 

„ 1'vciia. 

187 730 „ 

„ I'ortolcquc. 

. 8R 930 „ 

Rfiiuinderol thccoiuilrj’. . . . 

40 4 nn „ 

Total . , 

. 518 7»'» acres 


The annual yield of good dry cork amounts to about 50 000 tons; the 
total production of cork is 58192 tons (according to the latest statistics); 
of this about ii tons are used in Portugal, while the rest is esport^ mainly 
to Germany, Belgium, the United States, Brazil and especially to England. 
The last country buys the most prepared corks. 

The writer gives several tables of the aualj'ses of Portuguese cork, 
as well as of the acorns of different species of Queroiis together with their 
relative nutritive value. 
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hWlS; STOCK AND BREEDING, 

42- InvMtigtttions on North Ameri(»n Ticks and their Control. 

niBUOGSATHT 

1. L S. Deptuthient 0/ AgntvUuie Bureau of EiOomohgy ; BuUetm No. 106. 

3. U. S Dept of ignc ; Fanners’ BuUeitn, No. 408. 

3 U S Dept or .Ignc Buieav of Ammal Tndustty, Otdct 187 

4 U "? Defi 0] A«itc Bi'/eau of Amtnal Indushy, Circular ib?. 

5 CT S Dept of A.,nc Duieau of Atnmal ladustiy, Bullefin i4\, 

'Ihf' Jirst sLnclies made of the life history and habits of the North Ame 
rican Cattle Tick {Margaropus annulatus Say) were those of Di. Cooper 
Curtice (i8gi, 1892). lu 1898 Dixou and SpieuH reported studies madt 
on Margaropus dccoloratus, and the same year Prof. C. P. lyounsbttry in 
British South Africa began his classic studies of the Ixodoidea ; other 
investigators soon followed with work on several species of ticks and among 
others Dalrymple, Morgan and Dodson published an account of experi¬ 
ments relating to the North American cattle tick and C. J. Pound published 
notes on the Australian cattle tick {Margaropus annulatus australis Fuller). 
Also in Germany, in India, Argentina, Bratil and Jamaica marry obborva 
tions on different species have been made by munerous investigalotb. 

The Bureau of Entomology (U. S. Department of Agriculture) has 
conducted a course of invesli^tiou on all ^ cattle ticks hitherto found 
in the United States, and in its Bulletin No. io6 an exhaustive account 
(indudiug description, host relationship, geographical distribution, life 
history, economic importance, etc.) of these species of ticks is given. The 
methods employed in the studies are also given, os well as a series of plates. 

From an economic point of view, cattle ticks occupy the most important 
position among the ticks of North America owing to the j-Kirt they play 
in the transmission of Piroplasma higemimm, the cause of Texrus fever iii 
cattle. It has been estimated by Dr. Mohlcr (1905) that the cattle tick 
alone is the source of approximately $ 40 000 000 (about £ 8 000 000) 
annual loss in the United Sttite.s. Mayer (1906) has estimated the annual 
loss as nearly $ 100 000 000 (about £ 20 two 000). 

Besides the cattle tick, Dermacentor venusius B,uiks which transmits 
to man the causative organism of Rocky Miomrlain spotted fever, and per¬ 
haps Argos miniaiiis which transmits a sidrochacte to ptmltry, are also to 
be considered. A good many other North American ticks ate, hitherto at 
least, known only as ecto-parasites of man and of domestic and wild 
animals. 

Margaropus annulaius lives usually era cattle, Imt tlie tick is often 
found on hor^ and mules, and ou deer, buffaloes and sheep. But 
these latter animals, with the exception perhaps of buffaloes and deer, do 
not suffer from Texas fever. 

Cittle ticks live only a part of their lives ou tlieir hobts, the test being 
spent ou tlie pi\stiues. 


6 
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The tick larvae attach themselves firmly to the skiu of their host, 
where the female larva remams from 21 to 66 days, during which time it 
moults twice (like tlie male) and becomes a sexually mature dght-le^p 
tick. It then mates with a male living on the same host and gorges 
with blood, attaining a length of about half an inch, after which it drops 
to the ground and lays its eggs on the pasture. 

Bgg-laying begins during the spring, summer and autumn months in 
2 to 20 days, and during the winter months in from 13 to 98 days, after 
falling to the ground. 

Bgg-laying is retarded by low temperatures. It is completed in from 
4 days in the summer to 151 days beginning in the autumn. During this 
time the tick may deposit from a few hundred to more than 5000 eggs. 
After egg-kying the mother tick dies in the course of a few days. 

After a time, ranging from 19 to 188 days, the eggs begin to hatch. 
Brom each e^ issue small six-legg^ krvae or seed-ticks whi^ after a few 
da3^ ascend the nearest vegetation, such as grass, herbs, etc., whence they 
try to reach a host by means of their long front kgs. 

The seed tick during its life on the pasture takes no food, and unless 
it reaches a host it dies of starvation. Its endurance, however, is very 
great, as it has been found to live without food nearly eight months during 
the colder part of the year . 

The United States Congress in 1906 empowered the United States Se¬ 
cretary of Agriculture to inaugurate a plan of cooperation with the autho¬ 
rities of Sou^m States for the eradication of the cattle tick. The Federal 
appropriation for the fiscal year 1907 was $ 82 500 (about £ 16 500) and 
for 1908 $ 150 000 (about £ 30 000). Annually since ihen $ 250 000 (about 
£ 50 000) have been appropriated for this object. At first only 7 States 
cooperate with the Federal Government in lie work of tick emdication. 
Now aU the States interested in the question (with only one exception) have 
undertaken cooperation with the U. S. Bureau of Animal Industry. 

In the eradication of ticks, either the pasture rotation method is use<l 
or the ticks are killed by insecticides applied by swabbing, sprayiug or 
dipping the cattle. 

In the pasture rotation system the cattle are kept between March 
and September for 20 days in a pasture in which there arc no ticks, then for 
20 days in another such pasture and lastly for again 20 days in a thiid 
enclosure ; aU these pastures must be free from ticks, so as to avoid the 
cattle becoming again infested with the parasites. The ticks (females) 
previously attached to the animals have in the meantime droppei off from 
tibeir hosts and these are freed from them so long as they keep in tick-free 
endiosures. The three pastures grazed first must not be restocked with 
cattle tmtil all the krvae hatched out from the eggs have died of starvation. 

The carrying out of this rotati<m system, however, presents some dif- 
ficnlties, consequently the tick destroying agents, such as oils and arsenic, 
are becoming increasingly popular. Ars^<^ dips are very effective and. 
during the past few years have come into much fevour. 



Progress of tick eradication. 
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A formula commonly used is the following : 


Sodium carbcttipte .3^ lo 25 lb. 

Arsciilc Iriorid (white arsenic) . 8 to lo lb. 

Pine tor. i gallon 

Water sulfidcnl lo make . . . 500 gallons 


The cattle and horses ate to be bathed in this dip at intervals of not 
more i:hfl.n 20 days until no more ticks are to be found on the animals. 

For dipping purposes vats made of concrete are useful, and they may, 
in many cases, be built by the coopemtian of aU the farmers of a community. 

Up to April 15,1912, 162 648 square miles have been freed from ticlffi, 
and this area is separated from the tick infested country by a strict qua¬ 
rantine. (i) 

The accompanying table shows the progress of tick eradication. 

43- The Tick Problem in South Alrioa (2). 

Moosb, WrujAX (Scbocd of Agrlcultoie Potdiefsttoom) in: Journal of Economic Ento¬ 
mology, Vol. 3, No. 5, pp- 3 ? 7 - 384 - OonconJ, N. H., Oct. 1913. 

The following is a list cf ticks and diseases transmitted by ticks in 
South Africa. 


adentUc namu 

Vetnocnlar aamefl 

niaeaMS canied 

HoBta 

BoophUus decoloratus 
Eocfc. 

Blue lick 

Texas cattle fever; redwa- 
ter; Spiro^uutosis’ 

Cattle, hocBea, 
sheep 

AmMyomma habranm 
Sock. 

Bont tide 

Heartwater. 

Sheep, goats, cattle 

Haomapysalis leaobi 
Audonin. 

Dog tick 

Malignant jaundice. 

Dogs 

RMpieephalus appen- 
dibndtdwN&mtaam. 

Brown tide 

East coast fever; gall-side- | 
ness of cattle; Texas 
fever. 

Cattle 

R. simus Kodk . . . 

Bladc-plited tide 

East-coast fever; gallrsldc- 
ness; Sptroehadoak. 

Cattle 

R. roertsi Neoxnann . 

Red tick 

Bast-ooast fever; gall-«ldE- 
ness; biUary fever of 
horses. 

Cattle, horses 


(x) See No. 934, B. Jwie 19x3. (Ed.). 

(3) Sec: No. 3x98, B. July X91X; No. 3425, B. A11g.-Sq9i.-OcL 1911; No. X46, B. Jon. 
19x3; Noe. 3SS and 359, B. Pdi. igxs; No. 8x0, B. May 19x3 ; No. 934, B. June xgxs, 

{Sd.). 
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Besides the ticks which are known to transmit Oiseascb, there are i^iy 
others which attack domesticated anima ls. Among these Ixodes pHosns 
Kock attacks sheep, goats, oxen, horses, etc., and is supposed to be the 
cause of a paralysis of sheep in Cape Col(my, and Hyalomma aegypiiuin^iui 
the Boot leg lick, may be found in the adult state on all domestic aninial'., 
and is thought by some to cause abcesses on the animal s. Other ticks 
whose injury may only amount to lick worry, are Ixodes mbicimdiiS Neu- 
maim, RMpicephalus oculatus Neumann, R, sanguineus (Lat.). R. hmtdaius 
Neumann, R. duttoni Neumann, R. bursa Canestiini & Fanzago, 22 . ntiens 
Neumaim, Atnblyonma variegatum (Fabr.) and sometimes A. mannoreum 
Eock. 

The life-cycle of many of the common ticks has been worked out by 
Dr. Theiler, C. P. Dounsbury and C. W. Howard. The eggs of B. decoUh 
ratus are laid in about five days or more from the lime the engorged female 
drops from the hosts and hatch in from three to six weeks, —in winter 
a longer period is required. The larvae may live for six or eight months 
without feeding. The moult from larva to nymph and from nymph to 
adult is performed, without leaving the host animal, in about three to four 
weeks. The eg^ of 22 . eoertsi hatch in about 30 days, and the larvae can exist 
for seven months without feeding. The moult from larva to nymph is per¬ 
formed upon the animal in about ten to fifteen days. The engorged nymph 
drops from the ft-nimat and moults on the ground, seeking a second host for 
its adult existence. The adult tick may live for as much as a year, should 
it not find a suitable host; it remains on the host animal from six to ten days. 

The life cyde of 22 . appendiculatus is typical for 22 . capensis, 22 . n^s 
and 22 . simus and is given for the group. The are laid by the engorgied 
female in about six or more days from the time she drops from the host 
animal. These hatch in from 28 days to several months, depending upon 
the temperature. The larva remains on the animal for about three to eight 
days, after which it too drops to the ground to moult — which is accomplish¬ 
ed in about 21 days. The nymph attadics itself to a .second host animal 
and remains for from two to seven days, when it drops off to moult to the 
adult. The .second moult occupies about 18 da37s. Tlu; adult remainb 011 
the third host for a period of four to .seven days, krval tick can exist 
for seven months should it not find a host, tlic nymph six and one-half 
montlLS, and the adult nine and one-half months. 

A. hebroBum also has a life cyde much similar to 22 . appencUculaius, 
Three hosts are sought, the larva remuins on tlic animal from 4 to 20 days, 
the nymph 4 to 20 days, and the adult 10 to 20 days. H. aegyft^ 
differs from the above species in that the larvae attach therasclves to vaiiona 
birds and to hares. The larva moults to the nymph while on the bird, but 
the engorged nymph drops to the groud to moult to the adult. The adult 
attacks domesticated animals, b^g often very abundant upon oxen. 
A, differs from H. aegypHtm in that it is the larva or nymph 

whidi attacks oxen and goats, wMle the adult and also the nymph arc 
very common upon tortdses. 
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“ Tlekking *’ and grass burning are old methods, but even yet often 
employed, for ridding flocks or herds of disease. 

One of the fanners' favourite summer grazmg sections of South Africa, 
is the High Veld. Over this area —lying between 4 000 to 6 000 feet of 
altitude—the ticks which transmit diseases are limited or nearly limited 
to B. decolaratus and R. evertsi, due to the fact that the other ticks cannot 
withstand the winter tempeiatine. In the winter the stock farmers travel 
with their animals to the warm low veld, where the grass is abundant. If 
their animals become sick from some of lie “ tick diseases," they trek back 
to the higher country, where the disease would disappear. 

By burumg off the dry grass, the new green grass comes up mudi sooner 
and will fru^h gra^iag for cattle and sheep at a much earlier date. Some 
farmers noticed that after the grass hnd thus been burned off, the ATiirngls 
suffered far less from ticks; the practice then fanip to be ad<^tad against 
the ticks themsdves. 

'The starvation method of eradicating ti<ks — which has been so success¬ 
ful in the Southern United States, against B. amulaius — has been tried 
ill South Africa, but has not been so effective. Generally here the question 
is not only the exadication of the blue tick, but also of the brown and red 
ticks and the Bout tick. In theory even the^ could be destroyed by placing 
all the animals in B (see the annexed diagram) arid keeping them there 
for a period of 15 months ; then transferring the animals to C and keeping 



them there for 18 days; then moving the cattle to D (so that the ticks 
which have dropped off in C will not Imve the time to moult and again seek 
the host) and keeping tihem there for gtinthpr 18 days; and finally turning 
the a n i r nals —which ate tide free — into A. B, C and D could be dosed 
against cattle for 14 to 16 months and the farm thus freed of ticks. This 
method in theory would rid the him of all the which axe known to 
taansmit diseases tojoaaen, horses, sheep and goats. In pmctice, however. 
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the starvatitxfl of ticks is not so easy, owing to the utunber of wild animals 
which will act as hosts to the ticks, thus carrying them over the star- 
ration period. Of those ticks which transmit disease, but two sj^des 
— B. decolofaius and R. capensis —do not find a host on the wild anhnals. 
The wild hosts of the other common African ticks are the following: 

Aniblyomma hsbtaeum: lloa; wild dog; vaiioub antelopes; bnflolo; glrolle; usUlcli. 

Rlupuephalui appeHduulatus: lion; various antelopes; bufCalu; Cape hare. 

Sfuptcephdlus evetht: reed buck; various anlelopts; giraHe; Cape hare. 

ShipiaspJialMi nmus: Uou; wild dog; jackal; bush pig; hedgdu^. 

In an actual trial of the starvation method carried ouL by H. E. I^ws 
ill the East Eondon district, it was seen tbit the blue tick can be starved, 
but also that R. capensis seems to have some host among wild animals which 
bis not been observed. Hares and duiker (one of the antelopes) which 
had been running on the eaperimental area were tick-infested wheu shot. 

The usual and the most successful method cmployeil in South Africa 
against ticks is clipping. The dipping fluid found most itsefnl is that recom¬ 
mended by Pitchford, which is 

•iYi lbs. of soil soap, 

3 galsi. kerosene; 

SYi lbs. ATsoiitc of soda; 

400 gulb. water. 

Even dipping has its disadvantages, if the farmer has many spedes of 
ticks to destroy. If only B. decolorcUus is to be destroyed, dipping every 
three weeks wiU suffice ; if R evertsi is to be destroyed the dipping would 
have to be done every week ; if also the brown ticks {RMpicc^halus sps.) 
are to be destroyed, cUiiping would have to be done every three <lays. In 
order to make dipping every three days possible, the above formula has been 
modified to : 3 lbs. soft soap; i gal. kerosene, 4 llw. arseuite of soda (20 % 
arsenic); 400 gals, water. In farms of over one or two thousand acres, 
dipping every three ilays would seiicmsly interfere with any t>tlu.‘T farming 
operations ; it seeuts more practical to dip every week and continue the dij)- 
piug over a uumlier of years. 

44- Nodular, Intestinal and Ganglionic Eelminthi^sis. 

GsuoMXDi, Ercoije : VHelmintbiuhc uudulahv, iulctUnule, et gaugUwiain:. — UynUne 

d» la VioMde d dm Lait, Yuur 6, No. ii, pp. 590'6iu. hu-Jb, Nov. 10, zoxa. 

In this article, which contains the results of observations made in 
the Municipal Abattoirs of Genoa, the writer, after giving a review of the 
literature on the question, calls to mind the fact that nodular helminthiasis 
attacks a large number of domestic animals and some wild specie, being 
of general occurrence. It is found in cattle, sheep and pigs, and also 
infests deer. It occurs in Eurc^, Algeria, Tunis, America, Austr^ and Ja¬ 
pan and, like all parasitic disea^, spreads especially quickly among wild 
a nima ls. The nodular hdminMasis of cattle is due to on osophagostomosis 
and attacks by preference young animals. 
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The eg^, which are disseminated by infected cattle, when they fall in 
suitable places, hatch out and the larvse become free. It is not known whe¬ 
ther the latter have an independent life in the ground, or pass into an inter¬ 
mediate host. The eggs are laid at the beginning of autumn and the larvae 
at the same season penetrate into the intestines of the animals. Water 
is probably the vehicle of infection in the case of cattle. This parasitic 
disease is ne\’er found in dry districts, but occurs in those which are irrigated 
and where the water has remained stagnant for some time. The larvee, 
having found their way into the intestine, penetrate the mucous membraiie 
by means of their rapid movements aud reach the sub-mucosa, where they 
usually remain. Some of them, however, traverse the mu&de layer and 
find their way beneath the serous layer, while others penetrate into 
the gan^ of the mesentery by way of the chyliferous ducts. Having 
penetrated into the thickness of the wall of the intestines, or below the ser¬ 
ous layer, or even into the ganglia d the mesentery, the larvae cause the for¬ 
mation of nodules, within which they remain for some months. But while 
those which are in the walls of the intestines emigrate towards the intes¬ 
tinal aperture from June to July, the others never succeed in overcoming 
the hindrances in their path and perish within the nodules. Having reached 
the intestine, the parasites diff^ntiate sexually, aud eggs are produced; 
these are expelled vdth the faeces and set at liberty larva ready to infect new 
hosts. The disease is characterised anatomically by the ocairxeuce of nodules 
contaitiing a nematode larva, in the course of the intestines and in the gan^a 
of the mesentery. The lesions of the ganglia hare an undoubted simiilarity 
to those of tub^ulosis and a confieioii between the two might lead to very 
serious consequences. BUharzia crassa also produces a helminthic form 
of nodule, which differs in its smaller size and its less resistant capsule. Tu¬ 
bercle nodules difier from the parasitic ones chiefly in that the former con¬ 
tain more caseous than purulent matter, and are clearly isolated from 
the surrounding tissues, besides being oftra surrounded by small tu berdes. 

The most characteristic .symptenn of nodular hehmifithiasis is severe 
diarrhoea, the feeces being greenish and watery; this attacks several animals 
at once and assumes an enzootic character. The disease lasts about two 
months, and then gradually disappears; its evolution is slow and progres¬ 
sive. 'Hifi sick inctividuals are low-spirited and emaciated; they suffer from 
pica and so me times die exhausted by diarrhoea during the cachexic period. 

From researches carried out by the writer on a large number of cattle, 
it seems logical to conclude that : 

1. Bovine nodular helmin^msis is due to an Osophagostoma larva. 

2. The larvae leave the noduks to penetrate into the iutestine in the 
months of June and July. 

3. C 3 ontrary to what is maintained by some writers, the mesen¬ 
teric ganglia can fairly frequently take part in the infection process and also 
frimulate very dosely one form of tuberculosis. 
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45- WirewomiB in Sheep and iheii Treatment. 

Thkilbr, Aknold in Th 6 A^uuHwal foumai of the Union of South Africa, Vol. IV, 

^ro. 4, pp. 57a-586. Pretoiia, October, 191a. 

The writer fiocst describes the development of the wireworm (Sirofi^irs 
coniorius) which lives in the fourth stomach of the sheep (i) and sucks nutri¬ 
ment from the mucous membiane (2). The female worm lays eggs whicli 
leave the sheep’s body with the droppings. The eggs hatch out at a teni- 
teraturc of 40° to 500 ; the young worm feeds on the oigauic mattei of 

]>he maumc and reaches tlie so-called ensheathed foim, which withstands 
uhe influence of cold or diyness. This ensheathed form glows into the adult 
•stage in the stomach of the grazir^ sheep, being taken up with the grass. 

It is thus very necessary chat the pastures diould be kept fiee horn in¬ 
fection. To this end, the sheep-breeder must always have at his disposal 
some pasture, on which no sheep or other ruminants have been grazing 
for at least nine months to one year. If, however, a flock is infected, whicli 
can be ascertained by examining the she^ manure, the worms must be got 
rid of by dosing the sheep, and the flock should be driven to a clean pasturt. 
If the sheep again show signs of infection, foi the parasites arc not always 
all killed by dosing, this tt^eatment should be repeated. By adopting 
this system of dosing and moving on to cleaned giound, it will in time be 
possible to eradicate the disease. 

The grass of the infected postmes should be burnt each time on the re¬ 
moval of the sheep. Where, however, change of pasture and burning the 
grass are impcssible, the repeated use of vermicides is the last resource. 

The two best ^own medicines for dosing sheep arc bluestone mid 
“ Cooper’s Dip ” and lately they have been used in combination. The re¬ 
sult ol a scries of esperiments as to the safe maximum dose of ibis mixtute 
may be summarized follows: 

For sheep from 4 to 8 tooth : 15 grains of Cooper’s Dip and 15 grains 
of bluestone. 

For sheep of 2 tooth: 10 grains of Cooper’s Dip and 10 grains of 
bluestone. 

For lambs from five months old: 7% grains of Cooper’s Di]) and 
grains of bluestone. 

Experiments proved that smaller doses were* effective and accordingly 
the doses recommended were as follows: 

Sheep of 4-8 tooth: 10 grains of Cooper’s Dip and 10 grains of bluestoin*. 

Sheep of 2 tooth; 7 grains of Cooper’s Dip and 7 grains of blucstom . 

I^ambs, six to nine months old: 5 grains of CoojK'r’s Dip and 5 grair<s 
of bluestone. 

It was found that one dose did not in every case destroy all the worias; 
therefore experiments were made as to how often, and with what intervals, 
these remedies could safely be used and it wtt.s found that sheep could bi* 


(x) It also oocon in the goat, deer atid cow. 
(a) See No. 1544. -S. Nov. 19x2. 


(Ed.), 

(Ed.). 



90 


HYGIBNE OF I^IVE-STOCK 


dosed ten times at -weekly intervals with the maaribnaTn sale dose and thus 
freed from the parasites. This also applied to lambs. 

Further e:q)eriments wore made as to the effect of the above-mentioned 
remedies: 30 pregnant ewes were given, from some days up to some weeks 
before lambing, the whole or the half of the maximum dose; this was follow¬ 
ed (in two instances where twins were bom) by the death of the twins. 
This may be due to the actual dose, since in one other instance where 
the twins survived, the ewe had only been given half the safe dose. 

The dosing of ewes with the maximal dose of Cooper’s Dip and blue- 
btone, given on the day of lambing or some days after, had no bad effect on 
the suckling lambs. 

A second metliod of dosing sheep is by placing a lick of blnestone. 
Cooper’s Dip, slaked Ume, snlphur and salt in troughs to which the shc^ 
could have free access. Although they each consumed on a-vcjrage 2.3 
grains of Cooper’s Dip and 2.3 grains of bluestone daily over a period of three 
months, these remedies had no effect in improving their condition, ’llius 
direct dosing with the mixtnte is pmferable to Ihe use of the lick method. 

Other remedies are “ Kamala, ”, a medicine which is at present being 
tested, and ” Bert Bowker’.'* Powder this, according to the farmers, seems 
to have the desired effect. 


^ " The Addon ot Aatbeimlntiai on Parasites .located outside of the 
Alimentary Canal 

Ransom, Bsla-tcon Howard and Hau., Mattsicb C : XJ.S, DepartmmU of Agficuiture^ 
Bureau of Anmal Industry, Bulletin No. X53, 23 pp. Wadilngton, 1912. 

This paper gives a systematic summary of all previous work concem-' 
ing the use of anthelmintics against parasites located outside of Ihe 
intestinal lumen, and also details the results of some attempted me¬ 
dicinal treatment of she^ for tapeworm disease {Chysawsoma acHnoides), 
From the literature quoted, it appears that anthelmintics have been 
(daimed to be efficacious in 8 cases of human somatic taftnlAsis (male 
fern); inefficadons in 8 cases of somatic taeniasis in the lower animals 
(male fern); inefficacious in at least 6 cases of intestinal and extraintestinal 
thysanosomiasiB (carbon bisulphide and male fern); efficadous in over 
14 cases of hepatic distomatiasis (carbon bisulpffide and male fern); 
efficadous in 8 cases of venal distomatiasis (salvaisan); inefficadous in 
5 cases of venal distomatiasis (^vaxsan); and efficadous or inefBcadous, 
according to various authors, in an indefinite number of cases of venal 
distomatiasis (male fern). Objection^ based on a critical examination of 
the cases are made by the -writers to these figures; on the other hand 
their experimental re^ts (with carbon bisulphide and male fem) were 
negative. However, the total evidence collated here indicates that 
farther work along this line is necessary and desirable. 

(A bibliography of 43 papers is appended). 
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47- New Feeds and their Vaine for Agrionlinre. 

HoHCAMP, P.: Neoere Puttennittel und detea Wcrl far die I^oxsdwlrlbclittft. — Mittei- 

lungm der DmOsehtn Land/uirtschafts GtsOsefuft, Part 46, i»p. <535-638, Herlla, 

Nov. 16, 191a. ' 

The following is a report on the results of esperiments carried out by 
the writer on the feeding and fattening of live stock at the Rostock Expe¬ 
riment Station, with the object of determining the value of foods recently 
put upon the market. 

Dry Beer Yeast. Delbriick calctdates that the German breweries turn 
out every year about 70 000 tons of firesh yeast which hitherto were more 
or less allowed to run to waste. 

Air-dried yeast contains from 40 to 45 per cent, of raw protein; it is 
consequently a concentrated vegetable food rich in proteids which might 
find usefnl employment as complementary food in the fattening of pigs. 

Eor drying b^r yeast there are a number of apparatus of the usual 
type; vacuum drying has also been attempted, and this would have the 
advantage of requiring lower temperatures and consequently avoiding 
those alterations which dimiuish the digestibility of the albuminoids. 

In the writer's experiments shetp utilized, in their mainteuaiice 
rations, from 89 to 93 per cent of the proteids contained in the dry yeast; 
the same coefficient of <figestibility may be; admitted lor pigs also. Fat¬ 
tening experiments carried out with sheep and with growing pigs have 
shown that for sheep, dried yeast as«a*oomplementaty proteic food had 
the same value as a mixture (of equal stardi and protcid value) of cotton¬ 
seed meal and sesamum cake as well as oil-free soy cake. Similar results 
were obtained with pigs which were fed dry yeast in comparison witli 
fish and meat meal. These experiment will Ik repeated. As for cows, 
the writer reports that they refused all food containing even small quanti¬ 
ties of dried yeast. The price of this substance is not high: from 8 to (> 
shillings per cwt. 

New by-products of oil making are: Gwimfo’aoW/w'acake (Nigerkucliien) 
and PeriUa cake; according to the writer the former contains in its dry 
matter about 36 per cent, of crude protein and 6 per cent, of fat; th*. 
latter 41 per cent, ot protein and 8 per cent, of fat. The digestibility is 
respectively 87 and 91 per cent, for GuizoHa cake and 87 and 88 per cent, 
for PeriUa cuke. These figures ate approximately the snim‘ as those of 
other oil cakes. Hansen fed GumHa cakes to sheep and found that their 
(iietetic action was not good. Considering tlmt bolffi GuizoHa and Penlla 
cake are made from small hard seeds relatively rich in silica and for which 
high pressures ate necessary, the writer does not think it advisable tiiat 
they should gain a footing in the market, unless they could be sold at a 
very low price. 

The matter of rye germs contains 31 per cent, of protein and 
9.7 per cent of fat; wheat germs 33 per cent, of protein and 7.8 per cent, 
of fat. Of the protein of the latter food 94 per cent, was digested by sheep 
and 90 per cent, by pigs; of the former f<)od 92 and 91 per c»nt. respect¬ 
ively. Sheep dige^^ 89 per cent, and pi^ 86 per cent, of the crude fat 
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of wheat germs, while the respective iSgures for rye germs were 90 aud 73 
per ceut. They are thus tecds rich iu albuminoid and especially easy of 
digestion, and much relished by all kinds of live stock. Wheat juid rye 
germs are not usually found separately, bul pass together with the bran 
into the siftiugs. When however they arc isolated, they can be advan¬ 
tageously fed fresh, that is before being allowed to become rancid, to all 
kinds of live stock as complementary albuminoid food 

Among the foveign pulse that has recently appeared on the markit 
the following may be mentioned: the* Calcutta-pea (Kalkutta erbse), the 
chickpea {Ciccr arieUnum) and the chickling vetch [Lathyrus sativus); 
the two latter were consideied poisonons, but this view seems to have been 
contradicted by the present observations and experiments, at least for 
the chickpea, while the chickling vetch might under certain conditions be 
poisonous. It is perhaps something similar to what happened about 1870 
with lupins, which on being fed produced widely spread disease, so-called 
“lupinosis ”, that for several decades past has not reappeared. 

The writer has instituted e:q)erimei».ts on the digestibility, on the part 
of animals, of these various kinds of pulse Digestive tests in vitro, have 
given the following percentages of digested protein: 

Native beans •••••••• 95 per cent. 

Chickpeas. •••••«••• 93 » 

Chicklingvctdi •••••••90 „ 

The use of chickling vetches appears, at present at least, not to be 
advisable, and according to practical men chickpeas .'should not be fed 
to horses in which they seem to cause brokeu-windedness 

The so-called molasses feeds in general consist of substances possess¬ 
ing very little or no nutritive value, mixed with molasses. In order to 
prevent the trade in these feeds, the special legal tariff No. 3 allows only those 
molasses feeds in which molasses is mixed with only one explicitly dedaxed 
substance. Among the absorbents recently used, there is solubilized saw¬ 
dust, that is sawdust treated with sulphuric add under pressure m order 
to transform the lignin and cutin into dextrose (20 to 25 per cent), with 
the object of rendering it more palatable; it is fed warm and mixed with a 
certain quantity of warm molasses. It was stated to have a high nutritive 
value, but the analysis made by the writer on the dry matter yidded the 


following results: 

Ctmle 

Kltrogen^xee 
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Ftbie 
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per cent. 

per celt. 

per cent. 

per cent. 

pet ceab 

Cmde flawdtmt . . , 

0.88 

38.65 

1.35 

68.64 

0.60 

SgihiblUard aewdnat . 

o.rj 

40^0 

Z.00 

37.33 

0.70 


thus diowing that the treatment does not modify the composition of the 
sawdust to any great extent. Nevertheless a portion of the cellulose is 
transformed into sugars (diminutiou of crude fibre aud mciease of nitrogen- 
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free extract). The writer therefore conducted some experiiiicnts witli 
the view of ascertaining how these sugars were utilized by animak 

The results of his experiments tallied with those of other previous 
investigators, and showed that crude sawdust, besides not being utilized, 
actually diminishes the digestibility of other feeds mixed with it. Solu¬ 
bilized sawdust does not come up to the level of the straw of winter ce¬ 
reals, and when mixed with molasses (“ bastol ”) its digestibility is practic¬ 
ally rul. The price demanded for solubilized sawdust is 8 s hi l l i n gs per cwt. 
a grossly exa^erated price. 

It has been also suggested to tni:g sawdust with warm distillery by 
products, but even this method does not 3field utilizable feeds. Some years 
ago pine needles from which the resinous and tannic substances had been 
extracted were suggested as an absorbent for molasses. But experiments 
carried out then by the writer with maintenance rations showed that 
between the degree of digestibility of natural and exhausted needles there 
was no sensible difference. Recent experiments conducted by W. Schnei- 
dewind on sheep with fattening rations fully confirm the above restilk. 

Lupins, on account of their bitterness, are not palatable to live stock, 
with the exception of sheep. The usual methods adopted to eliminate 
this bitterness are not economic. Herr H. von Fehrente^ has constructed 
an apparatus in which the lupins are first steamed in a Henze vaporiser, 
mixed with potatoes, then crushed and dried between hot rollers. Accord¬ 
ing to analyses made at the suggestiou of the writer, the percentage of 


these “ lupin flakes ” was the following: 



Crude Pme 

Protein Frotds 

Nltroijen-Iirc 

Bxtract Crude Pat 

Crude 

Fibre 

Pure 

30.80 38.3'; 

49.40 3.69 

12.94 

4.17 

of which the following pcic^nlages are digestible : 



Protein 

Nltrogen-freu Cmde 
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86 

01 73 

t)i 


It is therefore a highly digestible product; but not 

even b'chrenteil's 


process has succeeded in eliminating all the bitterness, whilst the proctw 
of drying is perhaps still too exjxmsive. 

48 - Hydtooyanio Acid from Linseed Cake. 

TJts Jottmal of ihe Board of A victUtvte, Vol. XIX, No. 8 , pp. 6‘57-()6o. J,oiuion, Novoni- 
txa-, 1912. 

I. Feeding Eseperi^nts. — Experiments have recently been conduc¬ 
ted by the Board of Agriculture and Eisheries of Great Britain with a view 
to determining the effect, if any, produced on cattle by feeding with liiuse<nl 
cake yielding a high percentage of hydrocyanic add on digestion with water. 
From a par^ of linseed, yielding 0.026 per cent, of hydrocyanic add, cako 
cold-pressed at a temperature not exceeding 97® F., and cake hot-piesseil 
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at a temperatuie of i6opF. -weie piepared. The cold-pressed cake yielded — 
on treating with water — 0.038 per cent, of hydrocyanic add. Ihis cake 
was fed to a heifer, 14 lb. being given each day for d^t consecutive days, 
but no ill effects were produced on the animal. Another heifer was fed 
on the hot-pressed cake, yielding 0.032 per cent, of hydrocyanic add. This 
lieifer also received 14 lb. of cake per day for dght consecutive days and no 
ill effects resulted. 

The above rations are very much larger than would ordinarily be given, 
and the linseed cake contained an exceptionally high percentage of hydro¬ 
cyanic add. 

2. Effect of Heat on the Ferment giving rise to Hydrocyanic Add in 
Linseed. — In the case mentioned above, nearly the same amount of hydro¬ 
cyanic acid was obtained from the hot-pressed calm as from the cdd- 
pressed f^glae on digestion with water. This result was crjotrary to the gen¬ 
erally accepted view that the activity of the ferment in the linseed on tlie 
cyanogenetic glucoside, is destroyed by the heat applied in eapressing the 
oil during the hot-^press method of preparing lins^ cake. It appeared 
desirable, therefore, that further samples should be esamined in order to as¬ 
certain whether hydrocyanic add corresponding in amount with that present 
in the original linseed is produced by digesting hot-pressed cake with water. 
The following results were obtained: 



A direct comparison of the absolute percentage of hydrocyanic add 
yielded by the seeds and by the cake (cdunm 3 of the above table) is without 
value, as the result of removing oil from the seed is to increase the propor¬ 
tions of the remaining constituents in the cake. In order to ascertain whe- 
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ther any change has j^oe in the activity of the eii2yine in leganl 

to the pioduction of hydrocyanic acid, a comparison may be made bctmtii 
the latios of the hydrocyanic acid to some other constituent, as, ioi csini 
pie, the nitrog^. Cclumn 5 shows that, except in one case, this isitio is 
sli^tly higher, indicating a greater production of hydrocyanic add in tlit 
tbflti in the original se^. The apparent increase may probably lx* 
due to the under estimation of the hydrocyanic add in the seeds, owing to Uic 
dif&ccilty with laboratory appliances in breaking down tbe body of ilit* 
seed as thoroughly as it is done under the heavy rollers of an oil mill. 

The results fully confirm those given above. 

In a paper published in the Journal of the South Eastern Agriculiurul 
College (No. 20,1911, p. 289) Dr. Auld stales, with reference to the examina¬ 
tion of a large number of oil cakes, that in no case was a diminished rate of 
formation of prussic add noted in cakes of lower oil content which might 
be assumed to have been pressed at a higher temperature or kept under the 
influence of heat for a longer iieriod. This statement tends to confiim U’t 
above results. 

49- Supply of Store Cattle and Slaughter of Tonng Cattle in Greet 

rke Journal of the Board 0/ AgncuUure —Vol XIX, No 8, pp. I^oudou, No 

vember igia. 

The problem of the rise in the price of store cattle and tire extent uj 
which young calves are skittered has already been dealt with in tlic 
Journal for August, 1911 and for April, 1912. 

The statistics published by the Board of Agriculture show that in the* 
period from iqo6 to 1910 the average price of stores rose by about oiic-sev- 
enth. Exact figures showing the number of calves slaughtered each year 
are not available, but there is no doubt that, leaving out of account purely 
dairy breeds, such as Ayrshiies and Jerseys, the proiiortion skuphtciccl 
to lie numter reared is very considerable. 

It is sometimes suggested that the rise in the price of stores is due to 
an actual falling off in the supply; this, however, is donrly not tlie co.*-*, 
for, leaving out of consideration the almormal year 191T, the numbt'r (»f 
store cattle imported from Ireland has on the whole steadily increustil in 
the last few years, while the number of cattle in Great Britain, other thou 
cows or heifers in calf or in milk, has remained almost stationary. 

^ As is shown by the fdllowiDg figures, the rise in the price of store cattle 
during the last few years is almost exac^y in proportion to the rise in the 
value of beef. 

At first si^, it seems remarkable that the increase in price has not 
apparently resulted in any corresponding increase in the supply. Tlie 
question, however, is not a ample one of supply aud demand, but is compli¬ 
cated by the fact that in Great Britain tire farms on which the cattle industry 
is cani^ on are, to a great extent, sharply divided into three classes ; 
i) dairy farms, on which a large number of c^ves are bred, but where few 
are reared ; 2) rearing farms ^ving a quantity of cheap grass land, which 
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l^ X 0 

1908... 

0 7 II 

11 xo 0 

1909 . 

0 8 2 

14 7 0 

1910. 

0 8 7 

Xi| x6 0 

19XX. 

08 3 

14 4 0 


is not good enough for fattening), on which calves — both home-bred and 
purchased, are reared, but not fettened ; 3) fattening forms, where pur¬ 
chased store cattle are fattened. 

While this general division is to a great extent necessitated by nat¬ 
ural conditions, it is possible—in the writer’s opinion — that the spe¬ 
cialisation is in many cases unnecessary or carried too far. 

Jh. order to attain success in rearing, it is essential to obtain the ri^t 
kind of calf; whereas at the present time, even in the dairying districts 
of Cheshire and the North of !B)d gland, where a good class of Shorthorn 
cow predominates, many calves of a decidedly poor type are bred owing 
to the use of inferior bulls. Generally, such calves have to be sold in large 
numbers every spring for immediate slaughter. On the other hand, animals 
known to be well-bred are always easily sold, and as a rule the demand for 
.such is much greater than the su|^ly. 

Another obstacle is the fact that the farms adapted lor the rearing 
of calves are very often at considemble distances from the dairying districts. 

The writer gives the following suggestions as a help to the solution of 
the complicated problem: 

I. Dairy formers keeping good general purpose cows, such as Short¬ 
horns, Dincoln Reds, Red Polls and South Devons, could in most cases rely 
on a steady demand at satisfactory prices for their calves if they used better 
bulls than are employed in many cases at present. Bven where heifer 
calves are to be kept, usually only a few from the best cows are reared; a bull 
of the beef type could be us^ for the others. Some system of co-opemtioi’. 
could be devi^ whereby each man would have the use of two or more bulls. 
It would be advisable to select for the two purposes bulls of which the pro- 
•geny would be easily distinguished, e. g., in a Shorthorn herd an Aberdeen 
Angus bull, of which the calves would practically aU be black and polled, 
might be selected to produce calves entirely for sale. 
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2. The cold and discomfort of a long journey, along with the budcleu 
and often \iolent change of food, tends to induce scour (ordinary scour) 
and other troubles, and such calves often receiw a serious check from which 
they recover very slowly, if at all. The dijB&culty would be greatly lessenod, 
if the calves weie kept for a couple of weeks before being sent away. Still 
more could Ije done by proper treatment of the calves when they reach 
their destination. One of the best methods adopted by successful rearers 
is to give a small dose of castor oil and some stimulant in a little warm milk, 
as soon as the calf arrives, and after an hour or so to give a small meal of 
iniiir. For the first few davt, the calf should recei\’e very small quantities 
of food at a time, and should be fe<l at least four times a day. If the least 
pi gn of sojur appears, a dose of castor oil should be adtuinisteie<l at once, 
the quantity of food reduced by ont-half, and a little chalk given, (It is 
a good plan to leave a hunp of chalk iu the calf house, so tliaL the calves 
can lick it as they like). 

The plan of selling young calves in markets and auctions must be strong¬ 
ly deprecated. Rearers might combine and after inspection of the cows 
and arranging terms and safeguards, agree to take the whole of the available 
calves from a dairy farmer or from a group of dairy formers, in which case 
the rearers could ^ve a voice iir the selection of a bull. 

“ This is a problem well worthy of the attention of farmers' clubs and 
associations, and if any such feel disposed to go iulo the question, the Board 
would be pleased to advise as to what other societies it might be desirable 
to approa^, and to do all they can to facilitate attempts to get into direct 
communication. ” 

50 - The Exportation ol Zelnis from Madagascar. 

RtvzR, Andbi.. 1,'csporlabon des Zebtis de Madagascai. UAuncuUwe Nouvette, Vuir 3 a, 
1134 , rp. 1051-1033. Paris, November 3, 1913. 

Madagascar possesses laige herds of native Zebus: the official statistics 
return those included iu the census at 4 500 000 head. 

The legs of these auimals are very slender and their coat variable. 
They have very long lyrate horns, wide at the base and with slightly 
accentuated rings. Since the end of 1909, it has been attempted to export 
zebus for the l^ench market, and in spite of the difficultias incurred at 
first, the scheme was continued, with the restilt that the last statistics 
give the number of these animals exported in iqii at 16 253, worth about 
£45 200. 

At the same time, the export was begun in the form of canned or 
■cold stored meat. A factory was established at Boanamaiy, near Majtmga, 
and has been working for nearly a year with every prospect of success. 
The Antogobato foctc^ near Diego Suarez, which was opened first, slaugh¬ 
tered in one season alone, from April to October 1911, 10 000 oxen. 

The exportation of this meat: 483 tons in 19x0, and over 9x3 tons 
in 1911, at a value of about £63 560, t<^ether with the figures given for 
the exportation of live oxmi, mabM for the first year a trade amounting 
to some £110000, 
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April and May are the best months for dispatching live zebus, for at 
this date the animals have had time to recover from the winter, and 
the voyage through the Bed Sea is less trying, while the cattle reach 
France when the cold is over. 

The following figures are the results of data furnished by well-informed 
colonists and the Butchers’ Syndicate. They show the probable profit 
to be derived from this trade. 

A live zebu of 990 lbs., with a dead wei^t of 440 lbs., is worth, on 
the spot, £2 IIS. 6d : to this must be added: 


lading diifis . 7 II 

Wageb of diovei. 4 <; 

CU»t of transporl and food. . . . 4 icj 2 

Dlxembarkiag at MaT«c!iles.... 49 

Total . . . 5 ib 7 


The cost price at Marseilles will be £2 iis. fid. plus £5 ifis. yd., 
= £8 8s. id. T^ hide pays for the slaughtering. At 5.84d. per lb. of meat, 
this zebu will fetch 440X5.84!. on £1014s. i ^d.,». e. £2 fis. 0 ^d. net 
profit per head, from whi^ must be deducted losses on route, thus leav¬ 
ing about £2. The present cargoes consist of 1200 head, so that the net 
pr^t of each voyage is about £2400 with a capital engaged of about 
£10000. 

varnisty 51 > Beseatohes on Diphtheria in Fowls and its Ckmneotion with Dij^eria 
in Pigeons and with Fowl-poz. 

1. hoKDEX, J. la diphterie da pigiions. 

a. Bbtroh, I,. V. Ucbcr die Bcxiebuaciui zivisvhoi Getltigeldlputerie mid Gdiegdipo- 
dtcn. — Ctniralblatl /ttr BdhtenolD%te, Farastlenkunde u»d Inftktion^ranh/ieitm, I Ab* 
■tdlnnK Origiuale. Vol. 67, Pori i-2,pi>. 41-43; 43-30-f-a pi. Jena, Novt mher g, igia. 

I. — Dr. Bordet, Director of the Brussels Pasteur Institute, has al¬ 
ready described, in collaboration with Folly, in 1907 [Bulletin de la So- 
Royale des Scimces MSdicedes et naturelles de BrwceUes, Juin 1907) 
and in 1910 [Anfudes de FInstituf Pasteur, Juillet 1910) the micro-orga¬ 
nism causing diphtheria in fowls, which is distinguish^ for its extreme 
smalluess, being perhaps the smallest that has ever been cultivated. He 
discovered that the inoculation of pure cultures in fowls, by means of 
sciatchng the nictitating membrane, causes the typical dika.sc, and that 
the micro-oi^anism is found pure in the chronic lesion consequent upon 
this inoculation. The etiology of this disease bdng csplained — accord¬ 
ing to the writer — it was desirable to ascertain whether diphtheria in 
pigeons was due to a similar <n^anism. 

Researches on pigeon diphtheria present special difficulties because 
the ffiseaae is rarely severe in adult ikrds, and it is generally limited to 
small whitish pati^ which appear most frequently iu t]k cavity of 
the mouth, or sometimes iu the folds of the conjunctiva, and it cannot 
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always be conuntmicatcd to other subjects by means of inoculation 
of the natural virus. This is therefore only very slightiy virulent; 
consequently its cultures are still less so. In fact the writc‘r did not 
succeed in causing the disease in pigeons by scratching the culture in. 
Nevertheless, considering that the micro-organism is found pure in great 
numbers in the lesions; that it is absolutely identical to that of fowl 
diphtheria; that on the other hand inoculations of pure cultures of the 
virus from fowls have caused the typical disease (in the writer’s previous 
esperiments) and that this virus has been found piure in the lesions thus 
caused; lastly that both fowl and pigeon diphtheria present symptoms 
closely resembling each other, the writer considers it evident that the 
virus recently obtained is the agent of diphtheria in pigeons. 

The paper includes a description of the micro-organism in the lesions 
and on the artificial culture media and of the methods of culture. 

2. — Bowl-pox has beer believed by some to be connected with 
human smallpox, though it is not yet known if this belief is justified or 
not. The writer however has succeeded in causing the phenomena of 
pox in fowls by means of the virus of sheep-pox: a connection between 
the pox of fowls and that of mammalians may thus be supposed to exist. 
The writer summarises the opinions on this subject of several authori¬ 
ties and then describes his etiological investigations and physiological ob¬ 
servations, according to which be confirms the fact that the virus of 
fowl-pox can give rise in fowls either to this disease or to diphtheria while 
the ^phtheria virus can also protlu<» fowl-pox. He concludes that; 

1. The diseases known under the names of fowl diphtheria and of 
fowl-pox are etiologically identicaL 

2. The pathogenic agents are the corpuscles described by Borrel, 
Sirongyloplasma twiwm Borrel, which may be included among the pro¬ 
tozoa. 

The paper is accompanied by an appendix of the bibliography 
consisting of 23 works. 

52 - Egg-Laying Competitions at the Hawhesbnry Agricnltoral College. 

Thompson', D. S. In Department nt d’ruuUute S»ufh IVales, barmers* Jiu/litin, 
So. 57 , 15 pp. 1912. * 

These competition., l»K»k place ft>r ten years and have brought to light 
many interesting facts. In the tenth series, the laying hens m te suivplied 
with animal food in conjmiction uiththeir ordinary mtioiw; tliis diet was of 
some advantage in inducing egg-laying, but it is 0 question whether the in¬ 
crease in the number of eggs ol itained coveic-d the cxtni cx^x rsos involved. 

In the autumn, the pullets which received no meal laid ph well as those 
which were given this addition to their rations ; but in the* spring and .<;ummer, 
the meat-fed fowls proved the best layers. In appearance and bodily con¬ 
dition there was no appreciable differmicc between the two lots of pullets; 
but it is noteworthy, however, that while there were no Irmodies among the 
Whitt Lcghoriw, which received no meat, thtR were* five out of tlurty 
in tht* ctirrespording nicat-fcd pans. Broodic.*! were Jess pn valent than 



in pievions competition, showing that greater egg-prod.ucti\'e dev-elopment 
lessens the tendency to broodiness. 

The whde series has been carried out on essentially practical lines. 
The morning meal consisted of bran and pollard mash; twice a week, the mash 
was scalded with liver soup and the minced liver and soup mixed with the 
bran and pollard. This is not only valuable for its protem content, but 
a tonic and appetiser. In the afternoon, grain was fed, wheat predominating, 
but maize was fed more frequently in cold weather; it was also given once 
a week as a change. Green food was fed in the shape of rape and lucerne. 

In the case of good layers of I^ghom breed, it may be advantageous 
to keep them into the third year, but any way they should be sold on the eve 
of motilting in their third season. The thi^ year Leghorn hens showed a 
wonderful record namely a total of 1013 ^ breed proved itself 

to be the best for egg production. The average number of eggs laid annually 
by one hen rose from 130 at the commencement of the es^criments to 184 
at the dose of the ten years. During the three laying periods of a three- 
year-old fowl, the number of eggs produced gtadu^y decreases. 

Meat fee^g was tried in the case of the ducks and with good results. 

The health of the birds was extremely good, showing a lower mortality 
than the average of the ten tests; the general average being 6 per cent. 
No cases of infectious or conta^ous disease occurred. 

53 - Stodring Traat Streams. 

HERBHAmr, W. — Zur Besctzong der Forellenbfadic. Allgemtint I ischemutiimg, Year 

XXXVII, Ffo. 23. MQncihen, December z, 1913. 

Mistakes are very often made in the choice of material for stocking 
trout streams, other Salmomdae being frequently mixed with the trout. 
In order to pay well, trout-streams should be devoted to the breeding of 
this latter spedes alone, with the addition where possible of crayfidx. 
The type of the individual stream should be taken into consideration in 
the selection of the trout to be introduced. 

From this standpoint, the writer distinguishes three kinds of trout- 
streams : 

1. The typical trout stream with crystal-dear water flowing ra¬ 
pidly over its pebWy bed and with scarcely any plants growing in it. 
Here the brown-trout {SaJmo fcano L.) thrives and it would be a great 
mistake to introduce Sakno saivelinus h. or Trutta iridea, which would 
soon lose their rapidity of growth. 

2. Streams with gently flowing water, soft bottoms and with some 
reeds growing at their edges. As the food is here more varied, quick- 
growing brook-trout may be put in, such as the Moosach-tiout, which 
as esqperiment has proved, will not thrive in the first type of stream. 

3. The third group indudes aU streams with a moderate fall 

and thick growth of submerged water-plante. The excess of food present 
is due to the unusual number of anmll organisms, the very 

plentiful supply of insects which fall into the water, and to the small 
fish, which fail a prey to the larger trout. Sudi streams ate full of 
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fish, but trout-breeding is much hindered by the presence of less valu¬ 
able kinds, such as roach and perch. The further incre.ise of such spedes 
must be prevented by systematic dealing. Often in tliese cases, recourse 
must be had to artifidal stocking with trout, and a rapidly growing 
spedes such as the Moosach-trout is to be recommended. Further, 
grayling, barbd and perch deserve recognition as non-migratory fish, 
while TrvUa iridea can be bred at the same time as these spedes, for 
there is a plentiful supply of food and this fish will contribute to the 
profits and lengthen the fishery season. The breeding of brook-trout 
will not sufier in any way, provided roach, perch and pike are exter¬ 
minated. 


FARM ENGINEERING. 


54 - The Use and Cost of Eleotrioity in Agrioultoie. 

KCTSEHUNfflC (von). Ueber Verwenduog und Kosten <lcr ElcklriadlaL in tier I^ad- 

wirlscbaft. 

(A I,eclnre given at the third general mcetiag of the Silesian Verdnigung fflr Wirt- 

•(Chaftsldiredesl^andbaues in Brealao, 8. 191a). —AfcWv jdr exakte Wirtseh(^ 8 - 

forschun^iVd. 4, Pmt, 3, pp. 133-441. Jena, 19W. 

The writer gives in the first place a dear explanation of the expres¬ 
sions and terms used in electro-technique, such as energy, power, metre- 
kilogramme, horse-power, ampere, volt and kilowatt-hour. 

Then he enters into a description of some agricultural undertaking 
which are provided with electridty. The estate of Wilkau, which con- 
asts of 3642 acres of arable land and pasturage, and possesses livestock 
induding 170 cows, aoo pigs, 40 horses and 60 draught oxen, has had 
since 1900 an electric plant with a dynamo with on output of 6,5 kilo¬ 
watts and driven by about ii HP. 

The necessary force is supplied by a steam engine, which by 
of a belt drives also directly a chaff-cutter, a mill and a grindstone. Hie 
secondary plant consists of 57 incandescent lamps, 2 arc-lamps, a 6 HP. 
motor for the dairy, a 1.2 HP motor for the water pump, and a portable 
motor of ^4 HP. 

An accumulator battery of 24 kilowatts supplies the current when 
the engine is not running. 

The second estate with an electric plant is that of Piskorsine, which 
has a workable area of 2655 acres and live stock induding 176 milch 
cows, 23 horses and 36'draught oxen. 

The power is obtained from a suction gas motor, which works on a 
main shafting which by belting drives an dlcake crusher, an oat roller, a 
mill for crushing grain, a chaff cutter, the compressor for the " Mammut" 
pomp, as well as a dynamo of 7.5 kilowatts. In the electric secondary 
plant, there are 140 incandescent lamps, 3 arc lamps, three 2 HP. motors 
and a portable motor off^EP. The accumulator battery can produce 
20 kilowatt hours. 
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The Guck^witz estate has a workable area of 1942 acres, and 115 
cows, 13 horses, and 48 drau^t oxen. 

Here there is also an central electric station consisting of a dynamo 
of about 15 kilowatt performance, which is directly coupled with a Diesel 
motor of 20 HP maximum power. The secondary pl^t consists of 71 
incandescent lamps, 5 motors, of 3, 13, ii, 4 and 3 HP, together with a 
portable Vi HP granary motor. 

The three estates of Bdettendorf, Bettlem, and Ix)he are connected 
with the Klettendorf sugar factory central electric station. 

The Klettendorf estate indudes a workable area of 2949 acres and 
keeps 160 cows, 32 horses and 54 draugjht oxen. 

It receives a continuous current with a tension of no volts. The 
secondary plant includes 85 incand^oent lamps, a 22 HP motor as well 
as a 9.5 H.F. motor and a portable 3/4 HP motor. 

*nie Bettlem and Lohe estates, on account of their distance from 
the sugar factory, have a polypha^ electric installation. The current 
is supplied to the estates with a tension of 5 000 volts and there trans¬ 
formed to the required tension of 210 volts. 

The electric plant of Bettlem (which estate consists of 3076 acres 
of workable land and possesses 205 cows, 36 horses and 50 draught oxen) 
includes 153 incandescent lamps and 6 motors of 25, 7.5, 5, i, *1^4 and 
10 HP. 

On the estete of lyohe (workable area 2104 acres; li\'e stock: 132 
cows, 23 horses, 26 draught oxen) there are 1x8 incandescent lamps and 
6 motors of 32, 10, 4, 2, i, s/* HP. After describing these 6 dectric 
plants, the writer turns to the question of their cost. 

The instalment cost at Wilhau was £563 los., at Piskorsine £1401 8 s., 
at Guckdwitz £2205 ; at the three estates of Klettendorf, Bettlem, and 
lohe (which have no primary station of their own) the expense was 
£367 los., £980 and £ 739 i8s. respectively, without reckoning the outlay 
on iterations, or building. The cost of working the electric machines 
amounted on the three estates whidi have their own primary stations, and 
eadh requiring the service of a thoroughly trained mechanic, to £63 14s. 
and on the other estates to £24 los. per annum per estate. 

The expenses of grease, cleaning and repairs were £1517s. to 
£39 4s. per estate per annum. The cost of fud. was: 


At Wilkau, with own steam plant. £147 

At Pishoralne with a gas engine. £48 

At Gudcelwltz with Diesel motor . £39. |s. 

Thus the direct annual working expenses are: 

At Wilkau in round figures . .. £240 

At Fisfanaine „ „ . £147 

At Gndcelwits „ „ . £133 


without iuterest or amortisation. 
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Through the electric-meter the following amount of current was re¬ 
gistered as used per annum; 

At Wilkaa about 3 000 K. \V. horns 
At PiskoT^lne „ 5 “ioo „ „ 

\t Guckclwite „ 16000 „ „ 

At I/Ohe „ ibooo „ „ 

At Klettendorl „ 24 000 „ 

At Bettlem „ 28 ouo „ „ 

The reason of the great difference in the amount of electric force 
used is that at Wilkau and Piskorsine, the engines requiring most force 
are not driven directly by electricity while at Guckelwitz and on the 
other estates direct electric force is used for aU the engines. Further, 
Klettendorf and Bettlem also drive the grain crusher, oat roller and 
oil-cake crusher belonging to two other neighbouring estates. For this 
reason the cost of the single kilowatt hour, also in Wilkau and Piskorsine, 
can only be accurately estimated if it is known what part of the expense 
was incurred by the engines which were directly driven without electricity. 
In Guckelwitz the average annual cost of the kilowatt hour, in the last 
two years, exclusive of interest and amoriisaHon was, i.zd. 

This sum per kilowatt-hour represents the expense of a modem 
electric primary plant suitable for such an estate at the present time. 

If it is considered that the cost of the interest on the capital and 
the amortisation of the plant, is not induded and that it is not always 
well to sink much capital for many years in installing an electric plant, 
the above figure may probably be considered as affording data for esti¬ 
mating the price of a current su^^lied from a central station by 
overhead conductors. 

The writer adds to these figures other observations. 

If threshing could be performed by dectricity at Guckelwitz, the 
c(»t of the kilowatt-hour would be lower, for the omiual consumption of 
force would be considerably increased witihout raising the working expen¬ 
ses. On the other hand, the expenses of interest and amortisation would 
greatly rise, so that the whole cost of the plant would remain unchanged. 

If, as in Guckeliwitz, the motor only drives the dynamo, and all the 
other machines are driven by separate dectric motors, the advantage 
is gained that each machine can beset going at will and work separately 
without incurring the loss of force entailed throu^ a piindpal belt¬ 
gearing. 

The writer considers that the Wesd motor wears well as a driving 
motor, uses little fuel, is seldom out of order, and costs little for repairs; 
it is thus much more satisfactory than the suction gas motor or the steam 
engine. 

Blectric thre^ing makes great demands on the central electric 
sintion: the Diesel-motor and the dynamo have to be nearly twice 
their usual size, which results in a larger amount having to be set apart 
for interest and amortisation. 







104 


AGRICDI^TXJRAI, MACHINERY AND IMPI^EMENTS 


If it is lequired to drive a modern threshing machine with pneumatic 
straw stacker (a 63 inch fan drum; hourlv performance about 40 cwts.) 
by electricity and make the straw into bales by means of a straw press 
at the same time or to chop it and to stack it with a pneumatic elev¬ 
ator on the spot, a motor of at least 30 HP must be selected. To drive 
a “ Mammut ” threshing machine of about 40 to 50 tons perform¬ 
ance daily, a motor of at least 80 HP is requited, if the straw is to 
be pressed or chopped at the some time. For the motor power must be 
equal to the greatest demands which may be made on it, in order that 
there may be no interruption of the work. Assistance may be afforded 
by providii^ the motor with a fly-wheel; this, like the weighty portions 
of the steam-engine when in motion, mote or less counterbalances the 
unavoidable sudden variations in the power required during threshing 
operations. 

The question whether threshing by electricity when attached by 
over-head conductors to a central station is preferable to threshing by 
steam, must be decided on the merits of each individual case. The 
answer depends upon different drcumstances : e. g. the amount of space 
available for threshing, the expense of the electric conductors and whe¬ 
ther the steam-threshing plant is new or not. 

Portable motors are much to be recommended for driving winnowers, 
sorters, grindstones, machmes for making straw ropes and rny other 
machines which do not require much force. The use of apparatus for 
starting or stopping motors to drive water-pumps, by means of floats in 
the ta^ whi<^ automatically throw them into or out of gear and thus 
make the pumps self-acting, is also very advantageous. 

With regard to the systems of lighting, arc lamps entail a good deal 
of work, and as on a farm the suitable staff is usually lacking, incande¬ 
scent lamps are better. 

All lamps should be distributed os well os possible and the 
switches should be plai^d in easily accessible places. 

The b^ switch^ are those with patent keys, as they can only be 
used by the person whose duty it is to turn the light off and on. In 
large stables multiple switches are to be recommended. In order to 
lengthen the working time in the winter and autumn months, the bams 
should also be light^ by electricity. A lamp of high candle power should 
also te affixed outside the threshing-floor, in order that the mechanics 
may have sufficient li^t to attend well to the engine. 

All the advantages and conveniences, which dectric lighting affords 
are, according to the writer, boi^t at a very high price. The expenses 
of lighting a unit of the workable lemd by means of petroleum and spirit 
amount on an average to i.8i per annum and acre, in the case of twelve 
estates where electricity was not em|floyed (workable area 24172 acres). 

The expense incurred on the six estates, where electricity was used 
in addition to other illuminants was o.sSd. per year and acre (workable 
area 16360 acres). 
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On the six last estates, the cost of the electric lighting only amonuted 
to of the total e:q)ense of iUumination of iM. per year and acre 
and thus should only have amounted to i.22d.‘, in reality, however, the 
cost was about 2.4^. per year and acre. 

Adding to this the 0.58^. expended on petroleum and spirit on the 
six estates where electric light was used in addition, the total lighting 
expense per year and acre (not including interest and amortisation) Wtis 
about 3.03d. 

It can therefore only be decided upon the merits of each sepomte 
case, whether the advantages offered by electric lighting justify the addi¬ 
tional expenses incurred in its use, and further, whether electric light 
shall alone be employed or electricity also be used as the source of 
energy. 

The electric motor possesses the great advantage of fulfilling all the 
requirements for driving machines and of doing this in a more satisfac¬ 
tory manner and with less expense for reconstruction or building than 
is entailed by the use of any other engine. Also it needs very little 
attendance. 

The writer had only negative results in the electric plough experi¬ 
ments which he carried out in igo2, on account of the loss in the con¬ 
tinuous current conductors and because the motors used were not suffi- 
dently powerful. 

Since that date, however, much progress has been made in electrical 
science, on the one hand from the use of high tension polyphase electric 
curreuts, and on the other hand from motors having been devised which 
correspond to the actual needs of ploughing operations. 


RUm ECONOMICS 

55- The Capitalization Value of Beal Estate. 

I/HOji, Brnst. : Dcr SrlragHwerl fler T4«.wai«ichallcn. — 

Zeitun^tYeax 61, Part sx, i>i). roS-7ii. Nnwnib«r i, I'lr.'. 

In No. 2 of the Archiv ftir exakte Wirtschaftsforscluuig, 1912, the wri¬ 
ter has published a paper upon the estimation of the eapitalizatirm value 
of estates from the gross fanning returns (i). He showed how the capita¬ 
lization value can be better ascertained by a properly valuation based 
upon the gross returns. The direct estimation of the gros,s returns, and 
the expenditure and the valuation of the estates by means of the nest 
profits thus obtained was rejected a.s being too difficult. 

A few weeks later appeared Prof, i^boe's new work “Taxation 
von I^udgfitem und Gr^dstfleken ”. The author also rejects the valu¬ 
ation based on net profits. ’While, however. Dr, I/aur coiLsiders the capi- 
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talization value as an important factor, Aereboe repudiates it entirely. 
In this work, the writer thoroughly investigates the radical demand of Prof. 
Aereboe, which would entail a revision of the laws of valuation which are 
based upon the capitalization value and which he considers retrogressive. 

He thinks Dr Aereboe's defioitiou that the capitalization value of an 
estate should be estimated from the net profits to be expected in the future 
to be too narrow a conception and distinguishes between past capitalization 
value, i. e. that which can be ascertained, and future capitalization value, 
which can only be estimated. The latter is the more important for pur¬ 
poses of valuation; the former hovrever is indisputably of the nature of 
capitalization value. That the estimation of the capitalization value de¬ 
pends on the net profits of the past is no argument against this method. 
The estimation of the market ^ue, which is recommended by Aereboe 
as the only correct one, must also be based on the past, and it is easier to 
arrive at probable future net profits from the consideration of dependable 
past caintalization values, than to estimate future mariet values from the 
sale prices of the past. 

Aereboe’s second argument against capitalization value is that the 
basis for this is not obtained by the estimation made by one valuer, but 
only by taking the valuation of the generality. This objection does not 
touch the essence of cajtttaJization valuation, but only its possible mis¬ 
application, for the estimation is arrived at from the average capitalization 
value of similar estates. Aereboe finds an additional difficulty regarding 
capitalization value in the fact that opinions differ as to what should be 
considered as forming part of the net profit of an estate. 

According to the writer, however, the difficulties in the estimation of 
the changes in the capital have little effect on the avemge capitalization 
values of several estates. 

Aereboe believes that valuations made on the basis of market values 
would include fiincy prices which exceed the agricultural value of the pro¬ 
perty and considers that, for this reason, the above method is preferable 
to estimation by capitalization value. This, however, the writer bdieves 
to be rather a disadvantage, for the relation between the avemge capi¬ 
talization price and the mean market value gives a measure of how for the 
sum exceeds the local customary prices of land. 

Aereboe also advances against capitalization value, that equal incomes 
under the different conditions of everyday life have very fluctuating pur- 
chasing power, or in other words, that the amount of pleasure and comfort 
whidi can be obtained for the same money is subject to great variations 
according to individual circumstances, and that an estate is, in the first place, 
a man*s home and only secondly a source of profit. Tliis objection in no 
-way lessens the importance of cajntalization value, which t^ us what 
the estate is worth in capital, independently of the vrants of the owner, 
whether these be few or many. If, in addition to the agricultural ad¬ 
vantages, the possessor is wilUng to pay for the convenience of proximity 
to a town, he should know how for he is doing this, and ior this reason it 
is again n«»ssary to be acquainted with the capitalization value. 
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Aereboe then dravre attention to the rate of intfref,t, and s..iyh that 
equal returns mth equal indebtedness of capital have to imy very (liffereut 
rates of interest annuities and that the income of the agriculturist coiisisti, 
entirely of the difierencc between his returns and the interest he has to pay 
on his debts. This faulty inamier of estimating the value of proixTty is, 
accordii^ to the writer, no reason why the science and teaching of valuation 
should give up a correct method. Interest on debts and annual xmymcnts 
cannot, of necessity, be included in the capitalization value, and Uds does 
away with the objection that the rate of interest in a country varies accor¬ 
ding to time and place. 

Aereboe also considers that the conditions of taxation arc a ground 
for rejecting capitalization value, for the value of the i>roperty depends 
on the rate of taxes. 

Aereboe also alleges against the adoption of capitalizatioa valuation 
that the latter does not cover the price of the estates. This is true, but 
when the capitalization value of a property is ascertained, it afEords the 
buyer a means of calculating the risk he runs, in accepth^ the market 
price, of paying the property more than it is worth, and at the same time 
sJlows him to know how much more he pays it. On the contrary any¬ 
one who takes as basis only the average market price is no wiser than 
other would-be buyers and has not a really clear idea of what he is doing. 

Aereboe looks upon the price of an estate as the result of a long build¬ 
ing up of the market value and a criterion of the capitalization value of the 
property. According to the writer, however, he over-estimates the cir¬ 
cumspection and foresight of the intending purchaser, for the present times 
clearly show the small part played by capitalization valuation and the 
large element of speculation in land purchase. The purdiaser who does 
not take the capitalization value as a basis will always value the laud 
too high, aud if the land were to cost aU farmers such high prices as cor- 
re^nd to the average sale prices of every decade, farming would alm«isi 
cease to exist. The market values must be supplemented by estimates 
which consider the land exclusively from the standpoint of its returns. 
According to the writer, the capitalization valuation affords the best se¬ 
curity against excessive prices being paid for estates; the recognition of 
the market value as a ba-sis for judging the conditions of the returns of an 
estate and the rejection of capitalization vulitatious would be a step which 
might easily prove fatal to the agriculturist. 

The iutending purchaser learus from the statistics of the prices paid 
whether the sum demanded is above or below the usual avert^. The 
cajtttaJization value affords him a means of calculating the money returns 
which he can expect. 

As for the valuation of mortgages, Aereboe is of opinion that the value 
of the security is given by the price which can surely be obtained by the 
sale of the estate, within not too long a period, excluding from it the value 
of all those parts of the property that are liable to deterioration (devastier- 
bar). The writer does not see why the capitalization value should not 
afford as good a basis of estimation as the market value. The Swiss Ovil 
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law has defined the following limits for mortgages for which the Cantouh 
are responsible, since they provide the valuations: A mortgage can amount 
to two-thirds of the capitalization value of the land and to one-half of the 
value of the buildings. The security of these mortgages is so large that the 
Cantons have not hesilated to make themselves wholly responsible for the 
valuation, in order that it may be made with all possible care. The writer 
does not consider that Aereboe's method of valuing the security is iii any 
way an improvement upon the Swiss enactment. 

Aereboe rejects the estimation of the capitalization value even in the 
case of the successioii duty and maintains that this should be based on the 
market value. He admits, however, that the market values of proper¬ 
ties in a whole district usually exceed the capitalization value of these 
estates and sees the necessity of reducing them. 

The vmter readily agrees that the expropriation valuation must be 
based on the market value of the properties. Only in the rare cases where 
the capitalization value exceeds the market value can the owner be justi¬ 
fied in demanding a sum of indemnity based on returns. 

Neither the theory nor the practice of agriculture, nor legislation, can 
in any way be induced by the objections of Aereboe against the estimation 
by capitalization value to give up the important postulate that the land is 
a capital yielding profit and that its capitalization value plays the chief 
part in its valuation, mortgaging, sale, inheritance and taxation. 

The objections which Aereboe maJ^s against the form of the so-called 
i^rtragstaxe (calculation of net income) are so far admitted by the writer, 
that he afiows that the net income can only be ascertained by a system 
of book-keeping calculatii^ separately gross returns and expenses but 
cannot be as certained from only one of these items. While Aereboe 
abandons the capitalization valuation also on practical grounds, the 
writer sees the possibility of giving the valuer accurately calculated 
average capitalization values by means of the formation of ogricultxunl 
book-keeping offices. In the work mentioned at the begmning, the 
writer has shown how the material collected by the Swnss Peasants* 
Secretariat on the profitableness of farming can be made use of in esti¬ 
mating the capitalization values. 

With the help of such returns, the Svtiss Peasants’ Secretarial hopes 
in the course of time to draw up tlm average capitalization values and their 
factors in the different districts and under the various conditions obtain¬ 
ing in the country. According to the writer, Aereboe’s suggestion deser¬ 
ves the fullest support. The latter wishes for the establishment of special 
valuation bureaus to which should be entrusted the work of coUectiug the 
market prices; in the writer's opinion these valuation bureaus should 
also ooll^ capitalization values. Work has been done already for some 
years in this direction in Switzerland and in the course of last summer, 
the Swiss Peasants’ Secretariat was commissioned to forward suggestions 
respecting an intelligence bureau for the valuation of property. It was 
a question also of the establishment of a Swiss Peasant’s Assodationy 
wMch should assist the peasant to extend the advantages of the new civil 
legislation also to the spheres of the laws of inheritance and of the mort¬ 
gage of property. 
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56- Farming Problems aocoxding to Working Expenses and Difference of 
Net Betnrns. 

OslEKMAYER, ADOLI UuillWllIscluHlicllC BcUItbsilJiH-U IJn r^tlxU* VOll riixluklwnii- 
knsLcn mid Reinutu’fpidillLun/ — Ircluv fui e\nhle Wuist,hallsioi\i.hun^t Vnl I\, 
Part IV, pp 008-0V Itim, mu 

The autiior eudcavouib to bhow by means of some examples the \'alue 
that the calculation of the cost ol production has in judging some problems 
in farming. In valuing agriailtural produce he applies the simplest prin¬ 
ciples of practical experience. Thus, for instance, the money value of ferm- 
yard manure is calcinated according to a farm price which t’aiies with the 
quality of the manure and the soil of the farm ; and for the sake of simpli- 
fymg matters it is debited in equal proportion to all the crops of a rotation, 
while the labour of the hands and teams employed in the operation of manuring 
are debited to the crop which receives tiie manure. 

Next follows the average cost of production oi a series of crops, calcu¬ 
lated on the account books kept during the year 1910 in nine peasants’ 
farms in Moravia. In the cost of production the interest at 4 per cent, 
of all the capital invested in the farms is included as well as the wages lor 
the manual labour of the owner, but no indemnity for the direction of the 
form. The difference between the cost of production and the effectively 
obtained realisation prices does not represent the net returns, but the so- 
called difference of net returns (Reiuertragpdifferenz), that is, the difference 
between the effective returns and the minimum interest required on the 
capital invested. 

The writer shows that the cost of production varies inversely with the 
gross returns and that consequently it depends in the highest degree upon 
the many risks with which toning has to reckon. If the figures, which are 
obtained from farms which have remained exempt from all injurious influ¬ 
ences be compared with the average costs of productioi Ihc differences 
show clearly the characteristics of the year. 

In the practice of illustrating the farm by means of book-keeping, the 
mean values drawn from the averages of several years arc used, while the 
results of one year’s accounts are useful in enabling comixirisons to be* ma<lc 
between them and their causes. 

The data in figures given by the writer prove that the cost of producUoo 
of winter cereals is throu^out higher than that of spring wheat. Sugar- 
beets and man golds show no important difference Ixitween them. The high 
cost of productioE of potatoes sddom allows of this crop being a paying one, 
whilst ^ cost of production of hay enstucs the profitablene^ of this forage. 

Rye and oats cost less in the motmlains, while for wheat and barley 
the conditions of the plains are more favourable. 

The depth of soil in the plain satisfies better the requirements of hoed 
crops, while the greater rainiall of the mountain climate is fiivourable to mea¬ 
dows. The calculation of the costs of production confirms thus the old 
experience that the farmer must adapt his work as much as possible to the 
natural conditions of production. 
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The emplojnnent of artificials reduces the cost of production of field 
crops and the systematic working of meadows reduces the cost of their 
produce by increasing the output. 

The annuities for interest and amortisation of plain farms, on account 
of their greater value, are hi^r than those of mountain farms, which require 
greater quantities of seeds, of team work, of farm3rard manure and of arti¬ 
ficials. 

The writer then proceeds to emmine the question from the point of 
view of the profitablmess of the farms. 

The item of labour, on account of iia importance, being one of those that 
weigh heaviest on a farm, has the great^t influence on its profits. With 
average daily wag^ at is. (exclusive of board), normal amortisation, 
and 4 per cent, interest on tiie whole capital, only sugar-beets in the plaiii 
farms and forage crops in both plain and mountain farms yield a profit 
hi^r than the interest. The profit on beets is the one that most feels the 
oscillations in the wages of labour; potatoes follow, then wheat and last of 
aU forage crops. Only the latter afiord sure profit even with considerably 
rising wages and in the mountains continue to cio so longer than in the plains. 
The present costs of production indicate clearly to farms in the mountains 
the profitableness of forage crops and live stock raising, and that, with the 
increase of wages, the intensity of fanning can only be maintained on the 
most naturally favourable soils and by replacing to the greatest extent 
manual labour by machines. 

The oscillations in the prices of ferm produce have also a very great 
influence on the net returns, consequently on the profitableness of farms; 
the stnsibility of a farm to the rise and fall of the prices of produce 
can be judged by the range of its net income. 

Ill a general average for all the farms examined, the greatest sensi¬ 
bility exists in cormection with the prices of Ih’e stock, then foUow tl;e prices 
of cereals and thirdly the prices of milk. Among the prices of cereals, the 
variations in those of barley are most felt; they an. followed by thow* of 
wheat and rye, and last of all by those of oats. Among live stock, the prias 
of oxen exert the greatest influence on the net profits of the Moravian jK-a- 
sants’ farms; next come the prices of calves and of pigs. Hen' also a differ¬ 
ence must be made between plain and mountain forms, inasmuch a.s the 
latter are mote interested in the prices of live stock than of cereals, 
while the net returns of the former are more dependent upon the prees 
of cereals than of live stock. In ^neral, the profits of plain fanns are 
much more affected by all oscillations in the prices of produce than those 
of the mountain forms. 

A comparison of the effects of variations in prices on the net returns 
of forms of different sizes shows that the prices of wheat affect lai^ farms 
more than small farms, which feel more the changes in the prices of live 
stock. Both the large and the small forms have, however, per unit of 
surface, the same interest in suitable steady prices of wheat and of live 
stock and cooseqxiently in a customs and commercial policy which will 
ensure such prices. 
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Book-kfccping thus points out to the farmer the lines on which to 
organize his work, and at the same time it renders incalculable services to 
agricultural policy and economics. 

57- The Work of the OfBloe of Farm Management* of the United States 

Department of Agrionltore. 

SPHiMU^N, W J.: C/. S. Department of At^tiaibure, Bureau oi Plant Indmtry, Bulletin 

No. 259, 84 pp W.ifihmgtun, October nua. 

In Part I of this Bulletin the attempt has been made to present an out¬ 
line of the science of farm management, in so far as the knowledge of the 
principles of this science is available, and to point out the principal defi- 
dendes in this knowledge, object of Parc II of the Bulletin is to pre¬ 
sent an outline of the organization and work of the Of&cc of Barm Manage¬ 
ment, with suf&dent discussion to make clear the methods of investigation 
followed and the purposes to be attained. 

The work of the Office of Barm Mnnagement is divided into five sections 
as follows: 

(I) O^c adininisiration and rccord'i. 

( II ) Farm ectmntnics. 

(ill) Special fartrMnanagcntent studies. 

(IV) Fatm mana^emrU field studies and demonstrations. 

(V) Utilization of cacti and dry-land plants. 

(I) The first section is responsible for the care of the library and the 
office, .such as correspondence and field reports of the staff ; for the prepara¬ 
tion and care of photographic records; for the revision of maiinscripts; 
and for the finandal records of the office. 

(II) The subdivision of the work in the Section of Barm Kconomics 
is based partly 0:1 methods of investigation and partly on subject matter. 
The varioiLs of investigation in progress ure agricultural coat accomit- 
iug, ianumnniigomcnt surveys, form equipment, morketiug farm products, 
agricultural credit, agricultural insuraiwx' and l^tory of fanii maiiagcnient. 

Several methods, differing more or ksa, aro used in cost accounting 
work in the Offia’ of P'arm Manageintuit. 

One of tlic«e is ua follows : Detailed records of all labor ^Krformed and 
of all transactioas occurring on a considersiblo jjiunbcr of tiruLs, arc received 
in the offices and tabulated in such manner as to show the cost and 
income of each entcrj)rLst* 011 the farm, iLs well as the gciienil farm eaqxnises 
which can u»)t be charged to any particular ontcrijris*. This renders it 
possible, at the end of the year, to dtderminc the profit or los‘‘. from each 
enterprise, os well as of the form a.s a whole. 

In this work the office of farm management is co-operatijig with the 
Ohio Agricultural Esperiment Station, the University of Wisconsin and the 
University of Missotiri, the records from farms in these States being received 
and tabulated at the institutions mentioned, and copies of the tabulations 
being trarL«smitted to Washington. The records from farms located in other 
States are received and tabulated in the Office of Bam Management. 



II 2 


RURAI, ECONOMICS 


Another method differs from the foregoing in the fact that the farms 
fnmishing the records are located in a selected locality and are visited at 
frequent intervals by a representative of the ofSce ; these groups of farms 
are known as cost-accounting circuits. A representative of the office devotes 
his whole time to the 15 to 20 farms constituting one of these circuits. 

In co-operation with the New York State College of Agriculture, at 
Cornell University, the office employs a man who devotes his time to help¬ 
ing a number of farmers, in the State of New York, to develop systems of 
bookkeeping including cost-accounting records. 

The Office of Farm Management also furnishes to several hundred fann¬ 
ers, well desliibuted over the country, a special form of diary, and instruc¬ 
tions and su^estions are made to the farmer, os to the records and tabula¬ 
tions it is worth while to keep. Experience with these diaries has shown 
that they give much valuable data concerning the cost and income from 
farm enterprises, and the dates when various farm operations occur. This 
latter information is of special value in studying the important question 
of the seasonal distribution of labor on the farm. 

Besides the cost-accounting investigations just described, which rt-fer 
to the whole farm, others are conducted on single enterprises with the aid 
of representatives visiting a laige number of farms on which the enter¬ 
prise under investigation is conducted. 

The following is a partial list of tlm subjects on which the records ob¬ 
tained in the cost-accounting work famish date of more or less value : 

Kind, ntunber and dates of operotioos required by every enterprise. 

The character of crew (men, horses and machinery), and the amount of work per day 
and total time required for each opetatlon. 

The proportlan of days in a given period that are available on the average for field work, 
or, the proportion of time lost from tain, holidays, neceraaty tripe to town, unavoidable de¬ 
lays and the like. 

Coat of production and income from the various farm crops and types of live stodc under 
« wide range of conditions. 

The general farm ezpaises, or the “ overhead charges ” on the productive enlerpribcs 
of the farm. 

The returns per hour of labor spent on diSercnl enterprises. 

The amonnt of use, and hence the cost per acre and per unit of product, of eadi item ot 
equipment, and Its rate of depreciation, determined both from the successive annual iuvcuw 
tories and from the length of time an Implement lasts and the amonnt of aork it does. 

I,ength of the working day. 

Time required far " Chores ” on farms of difTerent sires and types. 

'Kie rdation of all phases of farm practice to crop yields. 

The practicability of various crop rotations. 

The conditions to which varions farm enterprises are suited, and thdi relative profit- 
aUenesa. 

Crops which compete and those which do not compete for labor at the 
year. 

JEtelation of dze and type of enganisation of farm to profit. 

The' cost of marketing farm products. 

The rate of income on capital Invested In fanning. 


time of the 
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The labor inootne of the fanner. 

DJatdbntion of oai^tal between the variotts factors ot production, sudi as land, buUdtngs, 
fences, work stock, productive stock, implements and machinery, etc. 

Cost of booing and feeding farm animals. 

Cost of bone labor. 

Cost of man labor. 

Types of records adapted for use by the fanner. 

These investigations cover practically the whole field of farm manage¬ 
ment, but many of the above data can be secured by cheaper methods. 

Another important line oE investigation conducted by the Section of 
Farm Economics is the farm management surveys. In this work localities 
are selected that are believed to be representative of important agricultural 
regions, and studies are made on every one of 500 or 600 contiguous ferms, 
no farms being omitted from which it is possible to obtain the necessary 
data. These surveys are intended to revMd the actual status of the agti- 
cultnie of the regions in which they am made. 

'^Sufficient data are obtained from each farm to enable the invest^tor 
to determine the amount of capital invested, the value of aU the major 
items ot equipment, the amount and character of the farm expenses and 
receipts, the increase or decrease in the farm inventory for the past year, 
and all other facts necessary to determine the labor income of the former, 
after deducting interest on the investment, and wages for the unpaid labor 
done by members of the former’s family other than the farmer himsdf. 

The data obtained also permit the sl^y of such questions as the rela¬ 
tion of profits in farming to the education of the farmer, the relation of the 
age of the former to the percenti^^e of tenant forming, the ejSect of distance 
from markets on the value of form land, and numerous other questions of 
importance to agriculture in general. 

The methods used in the investigation ol equipment problems are closely 
similar to those used in the form management surveys, though they are more 
detailed than the latter; the data are in the main obtained by personal 
visits to the forms studied, careful inventories of the various items of equip¬ 
ment bring made. Tlie study of actual practice, on a large numberof succiss- 
ful forms, is thns the best means of arriving at the solution of many of the 
proWetns relating to farm equipment. The following is a brief outline of the 
more important subjects undM investigation relating to farm equipment. 

Distributloa of capital betwem the variooa foctotB of prodnetton: The relative amount 
of capital invested Inland, buildings, work animals and other stock, implements and ma¬ 
chine^, stqjfdlcs, and ready cash for current expenses on farms ot dlfierent sixes and types in 
different climatic regions. 

The farm dwdlli^: Its cost, pecoliarities. Interior arrangement, dedgn, and oonstroetion. 

Other form buildings: Amount and diacacter of hidoscd space needed under given con- 
dithms; space units per animal; the arrangement of the indosed space in relation toconve- 
tdenoe and economy; the location of buildings with reference to eadbiothierand to the farm 
as a vdiote; the coat of buildings under all oonditiaas; the cost of keeping buildings of differ¬ 
ent types in repair: ond the rate of depredation of buildings. 
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Raim fences: Conditions requiting or justifying fences; rdalion of the layout of the taim 
to economy In fencing; the cost of fences of different types; the amount of labor required in 
coostmetlug fences; the cost of keeping them in repair; and t heir rate of depredation. 

Water supply and sewage dii:>posal on the farm: Types of equipment and cost and ptoc- 
tlcabllity of the some. 

Systems of heating and lighting form buildings and the cost of installing and operating 
the same. 

Equipment of fanus of a particular type. 

Rdatlon of the size of the farm to the character, especially the size, of the equipment. 

Equipment for particular enterprises. 

General farm equipment and minor items of equipment. 

Equipment for porticnlac operations: this includes a study of the wide variation in farm 
practice in perfbnuing the same work and of the causes underlying this variation; the cost 
of a given operation when performed with dififermt eqnipment. 

Duty of machinery: namely the amoont of work a machine or Implement does, or should 
do, in a given time. 

Standards of farm labor: A study of the amount of labor that may fairly be espected of 
a fexm laborer under all condltlona and in all kinds of farm work. Data of this kind are of 
enormous value in the management of hired labor, as wdl as in planning in advance a season’s 
work, or in making out a working plan for a farm. 

The propOTtion of time available at different seasons of the year for work of different 
kinds, especially for Add work. The amount of labor and the number of work anltnalc need¬ 
ed on a given farm at different seasons of the year. 

Equipment charges: The rate of depredation of form equipthent of all kinds; the cost 
d repairs; the cost of housing Implemeats and madhineiy; the tale of interest on money in¬ 
vested in cqnipmenl of different kinds; and the amoont of annual use of equipment audits 
hearing on Ihc eqnipment cost of farm operatioDs. 

The conditions, espedally the amount of nse, that jnstUy the purchase of u given item 
of equlimieat. Couditions which make hiring more dedrable than the purchase of 
equipment. 

Advantages and disadvantages of joint ownership of the more ezpcnslvc machines and 
implements. 

Dse of mechanical power inatead of hoi^ power on the Ikrm; Atlcntion is given to types 
and sizes of liactois in use; conditions to which the various types arc best tulapted; cc^- 
tiems which justify the jmnhasc of a tiaciot, also its original cost, the cost of rcpaiis, and its 
tale of dctkedatlon; the cost of operation and the crews and supplies required; the amount 
of w^k done per day and per season; and the cost per unit of work done. 

Andeat and medieval Uterature regarding fann muuagenieiil, while 
by no means extensive, is yet sufficient to enable the careful student to 
gain a fair idea of economic conditions in agriculture at most slagts in tlie 
history of European nations. A careful study of this old literature is being 
made in order to summarize for publication such of it as will interest ftirmeis. 

A study is made of the methods used in different parts of the country 
in preparing farm pioduicts for market, especially those that go to the ulti¬ 
mate consumer in the form in which they leave the farm, w'th special re¬ 
ference to the effect these methods have on the prices received; methods 
used in transporting hum products, especialty perishable products, to dis¬ 
tant markets, and the rdation of these method to market values; methods 
of oigamring and conducting co-operative marketing associations; the 
effect these associatioos have on the net returns received by the farmer; 
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the distribution of enterprises with relation to the market centres; and final¬ 
ly the difierence betw^ prices received by the farmer and those paid 
by the consumer and the reasons for this difference. 

An investigation is made of the sources of available aedrt for the farm¬ 
er, the condrtions under which he may obtain it for financing his operations, 
and the rates of mterest on farm loans. 

A study is also made ot farmers’ mutual insurance societies, then or¬ 
ganization and conduct, and the rates of insmance paid. 

The three subjects just enumerated belong to rural economics rather 
than to farm management, but are investigated in the Farm Management 
Office on account ol then intimjte relation to the subject of farm monagL- 
ment, as well as for administrative reasons. 

(ni) This Section devoted to special farm mauag ment studies has 
given special .ittentioii to the problem of tenant larming, which is not only 
important at the present time, but is likely to become more so in the future. 
In fact it can hardly be doubted that tenant farming will further increase 
in the United States, and that ultimately the land will largely be owned by 
the wealthier classes, and be farmed by tenants with moderate capital. 

Two phases of t^ subject are receiving special attention • one these 
relates to the amount of working capital required to conduct a iarm pro¬ 
perly, especially with a view to maintaining the fertility of the soil, and the 
possibility of indudng the landlord to fnm^ this capital where the tenant 
is unable to do so The other relates to the details of the conlract between 
landlord and tenant. 

Another problem under investigation is the relation eadsting between 
the distribution of different types of forming enterprises and the geogra¬ 
phical factors, so as to ascertain what are the real limiting factors m the dis¬ 
tribution of the enterprises 

The study of the problems of clearing and utilizing loj^ed-off land, 
thou^ not strictly a subject for farm management investigations, has been 
carried on by the Office of Farm Management, which is investigating the 
methods in use in the various sections ot the country where these lands are 
being put into cultivation, as well as studying problems cmmected with the 
improvement of these methods. 

The Office of Farm Management is alsci engaged in gathering up careful 
records of the effect of definite systems of forming on the fertility of the soil, 
especially those that give sati-sfacteny crop yields, i lufies are being made 
of all the leading form crops of the country, to find out the economic condi¬ 
tions which render their cultivation desirable 

Farm practice in weed control and in the matter of tillage is also inves¬ 
tigated in this Office, and paiticolor attention is also being given to the rela¬ 
tion of weeds to the various crop rotations practised in diffierent sections 
of the country. 

The farm management features of haymaking, rdating to the amount 
and kind of labor required, to the cost of production and the best manner 
of utilfoing the aop as a source of revenue on the farm, are also studied. 
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special attention is being paid to the croppiug systems used on success¬ 
ful stock farms in all sections of the country and also to the maintenancx' 
of pastures and their jdoce in the economy of the farm. 

(TV) In the administration of the work of the Section of I^arm-Mana- 
gement Held Studies and Demonstrations the country is grouped into 
three divisions as follows: The North Atlantic and North-Central States, 
the South Atlantic and South-Central States, and the Western States. 
In the cotton^odudng States the demonstration work is conducted by 
the Farmer's Co-operative Demonstration Work. A division leader has 
charge of the work in each of the foregoing groups of States. Bach of the 
geographic divisions mentioned is subdivided into groups of a few States 
each, and the division leader has an assistant or district leader in each of 
these groups. They devote their time mainly to the investigation of farm 
practice, but assist in the supervision of demonstration work. In the cot¬ 
ton States their whole time is devoted to investigations. 

The objects to be accomplished by the work of the Section of Farm 
Mfttiftgptnpynt Field Studies and Demonstrations of the Office of Farm Ma¬ 
nagement may be briefy stated as follows: i) To carry to the farmer 
the results of scientific research on his behalf, as well as the results of the 
experience of other farmers, and to aid the farmer in applying these results 
to his work. 

2) To reorganize and redirect the agriculture of the various sections 
of the country in such a way as to secure, on each farm, not only enterprises 
that are profitable in themsdves, eadi being so conducted as to bring maxi 
mum net returns, but also to secure a system of enterprises that will per¬ 
mit the largest economical use of power, capital and labor possible under the 
conditions, and whidi will give, as nearly as possible, an even distribution 
of labor and a full utilization of equipment throughout the year. 

(V) When the Office of Farm Management was organized and the 
work with grasses and forage plants transferred elsewhere, the work with 
the cacti and dry-land plant-, was retained, because of the personal interest 
of representatives of this office in certain important problems relating to 
these, and it has since been maintained in the Office of Farm Management. 
The first investigations of the cactus, as an economic plant, represented 
a study of farm and rai^e practice in the use of these plants as forage for 
cattle. Much time has l^en spent in working out the c^tural details of the 
cactus, when grown as a farm crop, and several feeding experiments have 
been conducted to detenninfc its forage value. 

The range investi^tions being carried on by this office are designed 
to secure accurate data upon the following subjects: 


The possible reaavecy of mn-dowa nmgrs of diildreat types, muler partial and complete 
test, and the rates at whidi recovery oocttis. 

The posdbihty of Ixapxoving the native ranges artificially. 

The canying capacltyTof the ranges, present, noxmal and possible, 
an estimate of the area and geograpUc dlstribBtloa of the open range, with a btimmary 
Of pnbUShed topc^paphic and dimatic data rdatlng thereto. 
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Tbe cbanlced oatnpositioa of and the botanical and eoonocnlc <1ata ocmoetning the dif¬ 
ferent apedes of range forage plants. 

Range management with different kinds of stodc with and withont fence. 

Several years ago aa area of over 50 square miles of badly overstocktd 
and depleted open range land, in southern Arizona, was set aside as an ex¬ 
perimental range, and placed under the control of this office. The land was 
lenced and the grealci part of it has been allowed to recover naturally. The 
remaindci was^ divided into several pastuies and has been cairying stock, 
mostly cattle, all the lime. 

Thus far this expeiimejital range has dcmonstiated that a range, in 
southern Arizona, wiU recover approximately its normal carrying capacity, 
in three to five years, if allowed complete rest. 

The hay-cutting operations and the collecting and weighing ot the 
spring feed are beginning to furnish accurate data on the actual amount 
of feed per acre produced annually on the protected range. These data 
and those obtained from the records of stock actually carried on adjoining 
measured areas will give something definite as to t)^ normal carrying ca¬ 
pacity of this region. 

The work in range management relates to the various methods of ma¬ 
nagement of stock, parriculariy cattle and sheep, upon the native ranges of 
the arid region. Data as to the cost of various operations, the construc¬ 
tion and care of machinery and equipment, methods of handling stock, 
causes of loss of stock, and methods of disposing of the output are cdhected 
and summarized. 

The data are obtained from experienced stockmen in different parts 
of the country working under different range, cKniatic, and commercial 
conditions. 


58 - Ohanges in the Maimer of Farming in the Rhine Cknmtry, and their 
Causes. 

SKiKKu&inT, tB. Veidiuleningea lu der Betriebewdsc der rhdniacbiea I^andwirtacihaft 
tiud Hire Unacbea.— FVMk^s LandmrtachaffHcJu ZtitunK, Veor 6z, Part 19, pp, 635-643. 
Stuttgart, Octe^ber i, 19x2. 

The changes which the present time has wrought in agriculttoe bear 
chiefly upon the methods of farming; nevertheless they are far-reaching 
in their effects. 

As for the changes in the farmitig of the Rhine country, the writer states 
that, according to a recent publicaticm of the German Council of Agricul¬ 
ture, the wages of farm labourers during the last thirty years have increased 
on average by 100 per cent., and in the western provinces the increase has 
been still Mgher. On the otiier hand statistics show that the prices of ma¬ 
chines and implements have sunk, not only in an absolute sensebutalsoin 
relation to the improvement of their performance and durability. 

Artificial manures, namdy those containing phosphoric add or nitro¬ 
gen, have become much cheaper since iSSo, as can be seen from the follow¬ 
ing table: 
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I Hx Fhoq>boric I Ux Mitneen i cwt of kainlt 
Fcdod add In nKiate contalnlag 

— In aupecphoaphate ol eoda ia*4% of pon 

— — potaab 

1880-89. 3-33<* ‘)-6od 10.73d 

1909 . i.8yd 6.X5d 8.96<2 


The oscillations in the prices of coucenlrated foods are less miifonn, 
some being cheaper and others dearer. 

The prices of the means of production form one factor in the conditions 
of production, and the prices of agricultural produce the other. In this 
connection the writer gives the decade averages of the prices of the most 
important agricultural staples in Pru^a proper, reaching back for neady 
a century. The earliest part of this period, which is characterised by a 
continuous rise in prices, is here omitted, and in the following table only the 
prices of the last decade are shown, considering the prices of the period 
1871 to 1880 equal to 100. 





1 

1 

1 

1 

1 

1 

t 

I 

1 

i 

Z90X-XO . . 

86 

95 

104 

105 

97 

xoo 

132 

z66 

las 

fl 

96 

xxo 

Z9IZ . . . 

89 

95 

SIX 

X09 

X06 

I6I 

146 

187 

ixg 

I 

96 

lao 


In the next table the prices for the Rhiae province are given ; those 
from 1901 to 1905 = 100, 


■| 

1 



1 

1 

1 


S 

1 

1 

I 


I3I 

130 

xx6 

XI 9 

103 

lOZ 

II2 

XI4 

ZII 

116 

117 


The writet then considers the consumption of artificials, which is yearly 
increasing, in connection with the intensity of farming. 

The following table in which the yearly consumption of pure potash 
(KiO) inlb. per acre of cultivated area is given, affords an idea of the increased 
consumption. 


0.37 

0.84 


1.38 

3 -J^O 


1910 

6.88 

11.03 
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A furtlier change in feurming is brought about by the extraordinary 
increase in the price of labour and the consequent necessity of using labour- 
saving machines. In an extensive table the writer shows what changes 
have taken place during the last thirty years in farming in the Rhineland. 
It appears thus that machines are not only used in the large farms but also 
in the smallest, for in 1907 an average of 35 per cent, of the farms measuring 
from 5 to 12^ acres in extent, and nearly 6 per cent, of the smallest farms 
used la^e machines. 

Changes on a large ‘?cale in the utilisation of the soil can only be per¬ 
ceived by examining a considerable period of time. The writer therefore 
coUeds daU, for the period between 1878 and 1900. on the crops raised, 
arranged accordii^ to their destination. They are di\irtedinto five groups, 
and the percentage of the whole cultivated area that each occupies is given. 
The most striking changes in the areas devoted to the various crops arc the 
following: The groups of purely forage plants and of those with a twofold 
destination have both gained gromid, while since 1893 the area devoted to 
wheat has considerably diminished in all the districts. Similarly spring 
wheat and barley have lost ground, barley losing almost a quarter of its 
original area. Oats have sustained their price best of all. Oat straw has 
g.rined in importance as fodder, which is explained by the greater use of 
concentrateds together with straw, and especially oat straw, in the feeding 
of stock. 

Very interesting also are the results of a table, drawn up by the writer, 
which shows how the extent of live slock rearing has changed during the last 
thirty years in the various classes of knns, grouped according to acreage. 
They prove, in accordance with what may be daily observed, that the amount 
of cattle kept by the smallest farms has everywhere diminh.hed. On the 
other hand, they show that the simll peasant farmers present already the 
greatest increase in their stock of cattle and that with the increased acreage 
of the form both the amount of cattle and its increase from 1883 to 1907 
grow lt«5s and less. Similarly in jng keeping, only that here the difference 
consists in the fact that the smallest farms ta^ the lead considerably ahead 
of all the othora, especially in the thickly populated Diisseldorf district. 

The last thirty years have witnessed an extraordinary increase in the 
quantity of live st^ kept, but it must be recognized that this increase has 
gradually declined; in fact, in its most important branch, namely cattle, 
the maximum has been passed, for since 1907 a backward movement has 
set in, nearly the same in all districts. 

Though it is a fact that the profit on live stock has somewhat diminished 
during the last few years, the writer believes that the future prices of ani¬ 
mal produce will be favourable to the farmer. 

The difference in the consumption of meat and milk, which according 
to statistics still exists between the several ports of the country, between 
town and country, between large and small towns, and between the several 
dasses of the population according to their degree of prosperity, lead to 
the conviction that if there is a branch of farming whichholds out prospects 
of greater profits, it is the keeping of live stock for the production of meat 
•and of milk. 
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39 ~ nie Remedies for Rural Depopnlatloii in Great Britain. 

SiROTT, Hon. Sxnr/\ja> Obb 4U>, Presideit ot the Sorveyois’ Institute. Opening 
Addresb read at the otdlnaiy General Meeting of the Surveyois’ Instiinte, cm No¬ 
vember nth, 1912. —• TraHsactiona of the Sitrveyora Institute, SestJon I9ia-i9i<), Vol. XI,V, 
Part 1 , pp. 1-42. I,ondon, November nth, 1912. 

One ol the great questions now agitating thu pcojie of Great Britain 
is the decline of the agricultural population 

The lollowing figu-csshomiigtheijeople engaged in agriculture in Eng¬ 
land and Wales between 1881 and 1901 will Dlustratc the importance (jf 
this subject. 


Date 

rarmeta 

and 

Gtaaeis 

Agdcnltnial labooms 
nifitiiitiig shepbods 
and Caiten 

Totals 

1851 

a+d 431 

I 376 051 

1625482 

S86l 

249 735 

I 296805 

X 546 540 

1871 

249907 

X 073 084 

X 322 991 

x88i 

2*3 943 

963*17 

I 189 160 

X891 

223 6x0 

866034 

X 089 644 

X90X 

224299 

727 140 

95* 439 


One o£ the most uusatisfactory features ot the agiiculiural statistics 
is the coutintiall j increasing area of pasture land and the decrease in arable. 
The loss of 2 000 000 acres of arable land in Great Britain in the twenty 
years 1881-1901 probably threw out of work from 60 000 to 80 000 labourers 
at least during that period. The number of acres withdrawn from the 
plou^ since 1901 is al^ut 942 000, making a decrease in arable land in thirty 
years of nearly 3 000 000 acres. It would therefore appear that one of the 
most eJBfective ways of increasing the agricultural population would be to 
reconvert a considerable portion of these inferior pasture lands to their 
original use, which is that for which they are best fitted. 

Bur^ the last eighteen years, on an estate in which the writer is in¬ 
terested in the east ot England, careful field accounts have been kept of the 
e:q>enses and receipts both on pasture and arable land, and certainly some 
striking results are shown which contradict the fashionable theory of writers 
on agriculture that com growii^ is unprofitable, and that the farmer must 
now look entirely to his stock if he wishes to succeed in his venture. 

These accounts represent two farms of roughly 2 000 acres, of which 
about three-fifths are arable land and two-fifths pasture. 

Table I summarizes the net financial results per acre over i) the whole 
eaghteen years; 2) the first twelve years and 3) the last six years. The 
average pufit per acre ^wn has been arrived at after charging all eapenses, 
mduding rent, rates and taxes, but excluding interest on capital. 
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The following figures show the results of stock-keepLig on the same 
area of land: 



z8 Veoia 

13 Vaas 

6 Years 


1894-1911 

1894-1905 

1906-1911 


Anaaal Profit 

Aimnol Profit 

Animal Profit 


£ s. d. 

£ a. d. 

£ 5 . d. 

Cows. 

801 0 6 

716 0 0 

97a 0 0 

Cattle. 

— 32 0 0 

— 75 0 0 

54 0 0 

Pigs. 

— 11 0 0 

— 100 

1 

M 

0 

0 

Sheep. 

— 14 0 0 

— 3a 0 0 

aa 0 0 

Foultty. 

0 

0 

159 9 3 

III 0 0 

Total Pioflt . . . 

887 0 0 

767 9 3 

ixa8 0 0 


Note: J/met aze ahown by—(nhnia). 


It will be observed that the cows and poultry after being char^ with 
every expense have been profitable to the farm. 

The net annual profit from the arable land over the whole eighteen years 
has been £2 is yd pea: aac, and from the grass land during the same period 
ys. lid. 

Dividing the period into two portions, taking the first twelve and the 
last six years—the second period representing somewhat the recent agri- 
cultoral revival — the net profit during the first twelve years from th^ 
arable land was £i 14s. 3d. per acre and from the grass land 8s. yd. 

During the last six years, with the prices of all agricultural produce 
increased, results from the arable land were £214s 9^ per acre and from grass 
land 6s. 6 d. 

It is specially interesting to note that the wheat crop grown in the 
dry dimate of the east of Boland has proved the most profitable, and it 
would seem to be possible if the prices of the last six years should be main' 
tained, that a far larger area of wheat mi^t be grown than is now the case. 
A very interesting paper on this subject was recently read by Mr Chris¬ 
topher Tumor, who believes that Gi^t Britain could produce at a profit 
one-half the wheat consumed instead of one-fifth os at present. 

The above figures and those given on Table 1 show that com crops gen¬ 
erally have on the whole paid their way satisfectorily, and if the alternative 
erdtivation conld be made equally profitable, the arable farming would be 
a farirly successful venture. 
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As far as the pioblem of indeasing the number of small holders is con¬ 
cerned, the writer is of the opinion that any attempt to augment the number 
of small-holding tenancies should be carried out under a definite and care¬ 
fully thou^t-out scheme, the small holders being placed in positions where 
they could conduct succisfully the special industries with whi^ the small 
larmer has an advantage over his larger neighbour. Hie districts selected 
should be those with market facilities, where small holders already exist, 
or where the soil, climatic and tranat conditions are favourable for the 
growth of special crops requiring the interested and careful attention of 
the cultivator. The growth of intensive crops would also assist in maintain¬ 
ing a larger agricultural population, and in this connection the following 
table, -nhowing tlie acreage under small fruit, apart from orchards, in 1900 
and T91T is noticeable, the percentage of incieast being large: 

Tear Qagland Wales Scotland Total 

1900 66 749 nog 593a 73 7^0 

igil 76387 908 7119 84308 

To tium to another inteasive crop, the acreage of hops in England in 
1911 was 33 056 acres, the total ten years previously being 51127 acres 
and 56 T45 ill 1891. It will be observed that there was a large reduction 
during the ten years 1901 to 1911. The cost of cultivation is so large that 
hops can be grown only by capitahste who can stand the variatioas of good 
and bad seasons and who are prepared to take every advantage of the la¬ 
test scientific knowledge. It is nevertheless an industry which directly 
employs a great deal of labour, costing, it is estimated, at least £18 per acre, 
and if it could profitably be extended where the land Is suitable, it would 
provide a large amount of additional work for the agricultural population. 
Another mop requiring’a large amount of labour, and about which a good 
deal has been said during the last few years, is sugar beet. The imiwrtancc 
of the introduction of the growth ai sugar beet in England cannot be over¬ 
rated, for if a good alternative crop could be grown which would pay a fair 
profit, and at the same time clean the land, it would remove many of the 
agrictiltimil difficulties iiow' existing. All possible sup]^rt and encoiuagc- 
ment should be jpven to jaoncers of this industry, realising that if they suc¬ 
ceed in their undertaking they will have rendered a great service to Britisn 
agriculture. 

There are many other ways in which an enlightened Government miglLt 
assist the prosperity of agriculture and so preserve a larger population on 
the land. The practical instruction in the case of the small holder seems 
to be of piimary importance; proper and convenient means of ch^p tran¬ 
sit must also be provided by an extension of light railways and of systems 
of motor lorries in connection with the great railways or the centres of 
population. 

An extension of forestry is also proposed by many as a means of in¬ 
creasing the cnuntiy population, but it is difficult to see how planting on land 
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of fair value could be made a commercial success, though possibly as a form 
of compulsory saving to individual landowners it might have advantages. 

And lastly, though certainly not occupying that position in importance, 
there is the question of rural housing. In this respect it might become 
advisable to follow the example of Ireland under the I^ibourers Acts. There 
the district councils formulate «diemes for the erection of horses and se¬ 
curing garden plots in accordance with the requirements of their distrietp, 
the Local Government Board being the department responsible for holding 
local inquiry into any schemes put forward and for sanctioning them if 
.satisfied that they are reasonable. 

If a scheme is sanctioned, the necessary caintal is advancedby the Land 
Commission repayable in 68% years by equal payments. The inte»e.ct 
is 3.5. per cent —■ 2 V4 per cent, representing interest and % per cent, 
sinking fund. The munber of houses authorised to the 31st March 1912 
was roughly 49 000, of which 40 000 have been built and occupied, and 9 000 
are in process of erection. Parliament voted £5250000 altogetha in 
connection with these Acts, and it has been earmarked for honsiag purposes. 

Whatever may be done, either in the directions indicated by the writer 
or in others, it is essential, if the mial popnlation is to be increas^, that the 
cultivation of the soil should be a paying business. The Kn^h ^tivator 
has to compete vtith all parte of the wodd, and no undue burden therefore 
should be placed on his industry. 

A wise Government should give him every assistance possible, paiti- 
etdar care being taken to encourage the expen^ture of capitel on the land, 
and so for as possible to assure to all those engaged in the industry a rea¬ 
sonable reward for their enterprise. 

The writer closes his address with some considerations concerning 
the breaking up of large estates, which is the noticeable feature of the pre¬ 
sent day and expresses the opinion that the same has probably two main 
causes: the chief one, the Finance Act of 1910, stodthe increase of death 
duties, which press with peculiar severity on agricultural estates, together 
with the promise of further leghlation wH^ may be antagonistic to the land- 
owniug dass. 


AGiaCUI^TORAL fmOUSTRIES. 

nAinnre 60- The Impottaafle of Inleotioue Catairh of fhe Vagina in the Cooirol 
of Milk. 

UBsemac, AND KoBN, P. G. Die’J^Bedeatang des inlektidsen Schddenkatanlu ffir die 
/8r Fhiseh- wtd lHlMyettM,Year XXnJ, Part 5, pp. 99-104. 

Berlin, December i, 1919. 

Not only diseases afiectir^ the lacteal glands themselves biii^ about 
great changes in the milk, but these alterations are also induced by 
the diseases usually aocompanied by high fever which attack milch cows. 

In epidemics of these diseases, milk control entails, not only taking 
measures to protect human beii^ and animals from infection, but asoer- 
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tftining whether the normal physical and chemical composition of the milk 
has suffered in any way, for only by such means can it be determined 
whether perhaps some of these d^ges are due to want of cleanliness in 
the handling of the milk. 

writers have examined to this end the milk of cows suffering 
from infectiotis catarrh of the vagina. To ensure accuracy in the com¬ 
parison, the milk of the healthy cows inhabiting the infected shed was also 
examined. 

The tests were usually made midday and evening, and the following 
points were noted. 

1. The breed or family of the milch cow. 

2. The age of the animal. 

3. Duration of lactation period. 

4. Milk yield. 

5. Condition of health. 

The following data were obtained from the examination. 

1. The specific gravity, by means of lacto-densiineters. 

2. The fat content (using Gerber's sulphuric add method). 

3. The diy matter, recked according to iBleisdimann’s formula. 

4. Solids not fat. 

5. The refractive index of the milk serum (Ackermann’s method). 

The milk of 105 cows m 29 sheds was investi^ted, and 40 of th^ 

animals were healthy, 65 disea^; 56 were attacked by chronic catarrh 
of the vagina, but only 9 had the disease in the acute form. 

The appearance of the rrdlk is unchanged and it is only on oynmining 
the averages that the difference is clearly seen. The tnilk yield decreases, 
the fat content rises, the amount of solids not fat HiminiaTiefi and the 
refraction index is lower; but all these changes are only distinctly notice¬ 
able when the milk of diseased and healthy cows is compared at the same 
stage of the lactation period. 

For this purpose, the writers compared the averages obtained from 
the examination of the milk from 8 healthy cows and from 9 animals 
suffering from the acute form of the disease; 



HeaUliy 

Diseased 

Difference 

Total mine yield 

a.53 

X.80 

— 0.73 

Speddc gravity 

1.0330 

I.0312 

— 0.00x8 

Fdt couleat . . 

3.5 

4-3 

+ 0.8 

Solids not fat . 

9 ^t 

8.90 

— 0.31 

Refractive Index 

40,2 

39.4 

— 0.8 


The deficiency in the milk yield of recently infected animals was 
30 per cent., in tiie case of chronically diseased cows it was about 13 per 
cent, i, e. sufficient to be of economic importance. 

The Mlowing is a summary of the facts: 

I. The milk of cows suffering from infectious catarrh of the v^ina 
shows on an average a decrease in specific gravity and in solids not fat 
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content and a lower refractive index, but on the other hand, the fat 
content is increased. 

2. Thus this milk would be passed as excellent in quality, unless 
the data obtained by its examination were compared with those r^erring 
to the product of healthy cows. 

3. It appears, from the data obtained, that a change in the methods 
hitherto adopted for milk control is not necessary if all the characters 
of milk are considered together. 

ci - A Quick Method ot detecting Water in Bnttennilk. 

HbvBSBO, H. M. admeUcfa VcEfahren ztix BestiiDixxtaig dea Znaatzes voa ’WaaFer 

in Bnttermilcli. — ZeUsehfift fitr Fltisch- und MUeh-hygtene, Year XXITI, Fart j, 

pp. 104-107. Berlin, December, 19x2. 

Hitherto, it has not been very easy to determine whether water has 
been added to buttermilk or not, especially when it was impossible to 
prove the presence of nitrate, the latter substance being absent from 
some waters; further, it may be introduced by the water used for 
washing. 

Therefore in l^al proceedings the only method at present employed 
for judging the purity of the buttermilk is the determination of thesolids> 
not-fat content, for the fat content is too vaiiable to be used for this 
purpose. The writer proves by his experiments that the solids-not-fat 
content of buttermilk often sixdis below the usually accepted minimum 
amount without any addition of water, while it often remains higher 
even when water is added. Also, from the solids-nol-feit content it is 
impossible to determine the quantity of water present. 

Another more accurate method of determination must therefore lie 
adopted. Such, for mstanoe, as'estimating the specific weight of the 
butter milk and whey. 

As the thick consistency of the former prevents its specific weight 
being determined in the usual manner by an areometer, the writer 
obtained it from the whey contained in the buttermilk. 

He heated ^ litre of buttermilk to 50° C., pressed the buttermilk 
throu^ a piece of thick linen, and cool^ it to 15® G. He then de¬ 
termined the specific weight in 112 experiments by means of an areo¬ 
meter and obtained the following data. 

The whey of unadulterated buttermilk has a specific gravity of from 
1.0250 to 1.0275. 

If the specific gravity of the whey is below 1.0250, the buttermilk 
may be regarded as adulterated with water. 

I^t)rther, the ratio between the specific gravity and the amount of 
water added remains constant, «. e. the specific gravity falls on an 
averse 0.0010 with every 5 per cent, addition of water; thus this method 
affords a means of determining with some accuracy the amount of 
water which has been introduced. In this way, adulteration in butter¬ 
milk samples can be quickly, easily, and sufSciently accurately detected. 



DAIRYING 


127 


In condtision, the writer remarks that it is necessary to distinguish 
between direct and indirect mitering of the buttemiilk; the latter 
occurs from steam being passed thiou^, or if ice is added to the cream 
in order to cod it. 

Further, water may be introduced if the milk utensils, e. g. the cool¬ 
ing apparatus, are not water-tight. 

62 - A Study d the Gases of Enunental Oheese. 

djJtK, WlLjUAM Mansfield : U. S. Dapartmmt of AgrieuUure, Bureau of Animal In¬ 
dustry. Bulletin 131. Seplemba 7, 19x3. 

The writer aims at ascertaining by means of eschaustive experiment 
the nature of the gases present in the so called “ eyes in Bmmental 
cheese, and of those which cause the formation of these cavities. He 
succeeded, by means of apparatus devised by himself, not only in collec¬ 
ting the gases in the eyes, but also those in the “ pinholes ”. These he 
subjected to qualitative and quantitative analysis. 

In normal eyes, the gases consisted of carbon dioxide and nitrogen 
with traces of oxygen and hydrogen. Spectroscopical investigation also 
showed that hydrogen can play no part in the eye formation, as no 
significant amount of hydrogen was found, and it was proved that this 
gas had not escaped detection from its rapid diffusion out of the body of 
the cheese. The production of hydrogen was however very active while 
the dbeese was in press, and sr^ percentages of this gas generally 
accompanied abnormal eyes. This is probably due to a slight initi^ 
gaseous fermentation of the sugar. It has, however, been shown, that 
all traces of sugar have disappeared by the time of the formation of 
normal eyes, and further, that sugar fermentation and the formation of 
hydrogen have nothing to do with the production of these cavities. In 
the ripening process of the cheese, the^ore, two types of gas formation 
ate to be distinguished. The one is highly detrimental and is accom¬ 
panied by hydrogen, while the other is demanded in a good Bmmental 
cheese. One is dep^ent upon the presence of sugar, the other occurs 
in the absence of sugar. 

With regard to the oxygen, the writer found that a large amount 
of this gas was absorbed by the cheese, but only small traces of it were 
found in the cavities. Oxygen is also absorbed ^m the air which pene¬ 
trates the cheese, but the nitrogen remains in the eyes. 

Bmmental cheese has a low permeability for air and for gases in 
general, especially when it is dry. Only a sinall amount of air can pene¬ 
trate into the cheese, and since the oxygen contained in this small quan¬ 
tity of air is absorbed, it follows that the conditions in the intetior of 
the cheese are eminently favourable to the development of anaerobic 
bacteria. 

The nitrogen which is found in the mixture of gases in the 63^ 
is also partly derived from the air which penetrated the cheese, but 
mostly, as was proved by experiment, from that contained by the 
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cuid. It can, however, be considered certain that no free nitrogen 
arises in the formaiion of the eyes. 

Only carbon dioxide plays an important part in the formation of 
these cavities and forms the greatest part of the mlxtnre of gases con¬ 
tained in the latter. Von l^reodenreich and Jensen considered that the 
formation of carbon-dioxide in the eyes was due to the activity of 
propionic bacteria, but the writer proved mathematically and practi¬ 
cally that the action of these micro-organisms is not sufficient to account 
for the large amount of carbon dioxide which is formed during the 
ripening of the cheeses, for the whole amount of the gases formed 
not only occurs in the cavities but also saturates the body of the 
cheese. Further, a large increase in the formation of carbon dioxide 
takes place if the cheese is manipulated with sterilized instruments. 

If the bacteria are indeed concerned in the production of carbon 
dioxide, the question still remains whether they are sufficiently local¬ 
ised to cause the eyes. IChe writer suggests that there are two phases 
in the formaticni of normal eyes, a saturation of the body with carbon 
dioxide, and an inflation of the ey^. Be allows that the part played 
by anaerobic bacteria in gas production is an important one, but leaves 
it an open question whether their action in the formation of eyes is 
primaiy or secondary. The writer notes in this connection that a num¬ 
ber of cheeses made with artifidal rennet, which did not contain pro¬ 
pionic add bacteria, began a normal eye formation, but as this be^ 
ning sddon developed into normal hc^ng, he a^ if it is not possible 
that the reaction which started the eye formation was rendered inade¬ 
quate because the gas-produdi^ propionic bacteria, which might have 
saturated the cheese with carbon dioxide, were absent. He is, however, 
of opuuon that exhaustive research and the qualitative and quantita¬ 
tive investigation of the gases at every phase of cheese-ripening can 
alone solve the question. 

63 - toMote lalesting Woollen Tops. 

Fkoggaxt, Waltck W. — The A^rkuUml Goeette of New South Wales, Vol. XXIII, 

Paxt« 6 and 10, pp. 4VX-493 and 900 -|- 1 plate, Sydney, June and Octobei, igza. 

in the first of these artides the writer ascribes the injury done to a pack¬ 
age of woollen tops, which had been shipped from New South Wales to Japan, 
to a cosmopolitan carnivorous spedes of the Cleriiae, Necrobia rufipes, cdled 
the " Red-legged Ham Beetle ” in England, because it feeds upon ham, etc.,* 
in the Islands it is known as the " Copra Bug ”, as it devours dry 
coconut kernels. This insect was determined by the writer from spedmens 
of infested tops sentto him from Japan. 

After the publication of his account, several authorities amor^ the 
shipping people observed that the woollen tops were destroyed, not by the 
“ Copra Bug," but by a weevil In a second lot of samples of tops sent from 
Japan, the writer dtoveted other larvae different frimi those which had 
been present in the fimt consignment; these proved to be the larvae of 
Demesks cadaverinus (" Cosrr^Htan Skin Weevil ”). This destructive 
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insect is plentiful in sheep-breeding centres and in hide and skin stores. 
Demestes cadaverinus occurs most commonly in ships which trade 
between Australia and the Far East. It is not only necessary to 
fumigate the holds of such vessels as carry hides, skins and bones, but fur¬ 
ther, all the loose fitting should be examined and removed if infested with 
these insects. 


64 - « Vin de Cktutte” dud ** Vin de Mdio**. wno-iuinio 

Soos, I,. Vloi de Goatte et Vin de Marc. — Aimales ies Fahufieatwna, 5th Year, No. 49, 
pp. ‘I 09 - 517 * Pari*. November 1913. 

The writer gives the name of “ vin de goutte ’* to the wine which 
flows by itself from the giapes, whether the latter are crushed or 
not, while " vin de marc ” is that which remains in the solid particles of 
the fruit after draining and which is extracted, either by pressure before 
or after fermentation, or by diffusion after fermentation alone. 

There is a great difference in composition between these two kmds 
of wine made from the same vintage, and notably in the alcohol content, 
which might lead to the suspicion of adulteration. The method of wine- 
maldng used, the system, or the completeness of the crushing, the develop¬ 
ment of the mechanical apparatus attached to the crusher for separating 
the juice or removing the stalks, the submerged or the floating pomace 
systems of fermentation, and the degree of the ripeness of the gmpes, are 
ail factors in determining the differences, which are often great, tetween 
the “ vins de goutte " and ** vins de marc ” from the same vintage, i. ». 
between the " vins de goutte ” and those which are, later on, pressure 
wines or diffusion wines according to the process employed for exhaust¬ 
ing the pomace. 

K. Bouffard has already obtained, by means of laboratory experi¬ 
ments, a difference of 0.6 between the average degrees of two pressure 
wines from the same vintage, of which part was thoroughly, and the other 
only half crushed. 

The writer has observed numerous cases where “ vins de marc ” re¬ 
sulting from the method of mixed wine-maJdng, by which it is proposed to 
make from the same vintage and at the same time, white or rose-^ouied 
and red wine, have on alcohol content 2 or 3 per cent lower than that of 
the “ vins de goutte If the different parts of the grape are examined, 
it will be seen that the decrease in alcohol is due to the vegetation water 
of the fruit occurring in part of the grape only. According to M. Girard 
and lindet 1000 kg. of Ammon grapes furnish; 

Grape stalk'. 40.7 tcR. 

Boriea.. . g>)9.3 > 

The percertage composition of tlie gr«>pis is as follows ; 


Pulp. 


88.8X 

9.45 
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These figuies, if applied to 959.3 kg. of grapes, give for 1000 kg. of a com¬ 
plete vintage: 


Slallw. 40.70 kg. 

I’nlp.S-ii.QS > 

Skins. go.65 » 

Pips. 15.69 » 


The 851.95 kg. (1874.29 lbs) of palp, cf a density above onity, cor¬ 
respond to 800 litres(i76 gallons) of juice. Thus, if from such a vintage 
when crushed, on the first operation 500 litres (110 gals.) of juice are ob¬ 
tained, there stiU remain 300 (66 gals.) in contact with the solid parts of 
the fruit forming the pomace of this first prising. The composition of 
these portions is as follows, according to the same analysis of M. Girard 
and lindet. 

The percentage composition of the Aramon skins is considered to be : 


Water.76*80 

Other sobBtanoeB.33.30 


It should be noticed that the other substances, summarized at 23.20. 
do not include sugar. The percentage composition of the pips, which do 


not contain sugar, is : 

Water.34.83 

Other snbBtances..65.18 

That of the stalks, also without sugar, is : 

Water.79.66 

Other BubBtanoes.30.34 


After complete fermentation, lasting long enough to allow of cellular 
interchanges, and finally of the pcmiace becoming impregnated with a 
homogeneous liquid, aU the vegetation water of the skins, pips, and stalks 
nnites with the remaining 300 litres (66 gals) of juice. 

Thus the amount of water would be for the 1000of the grapes under 
consideration: 

For the bUns .... 90.65 X 0.768 ns 69.63 kg. 

• » pipe .... 15.69 X 0.348 <n> 5.46 » 

» ■ stalks . . . 40.7 X 0.796 « 3g.4g » 

Total . . . 107.30 kg. 

The 300 litres of fermenting juice are thus united, by means of inter¬ 
cellular exchanges, to the 107.300 litres of water to form a homt^eneous 
whole. If also the amount of sugar present is as allowed for by 
"MM- Girard and I,mdet —14.09 per cent, of the pulp weight — the 
jtdee in question would contain 150 gr. per litre, capable of giving a “ vin 
de goutte ” of ^ 8.57 per cent. 
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Tbe liquid impregnating the pomace consistb of: 300 litres of jtdce 
at 15 per cent, of su^, plus 107 litres of water of vegetation from the dif¬ 
ferent organs, and will only be capable of furnishing 3X8.57 of alcohol, 
or 23.71, which, divided between 407 litres, gives an alcohol content of 6.61 
per cent. 

In this case, the “ vin de goutte ” extracted for white wine will show 
a diference of 1.96 per cent of alcohol in fevour of white “ vin de gontte 
compared with “ vin de goutte ”, whether obtained by pressure or 
by diflfusian. 

This coincides with what is often found in practice, and even the differ¬ 
ence between “ vins de marc ” and “ vins de goutte " may be still more 
accentuated, if instead of limiting the extraction to 500 litres per 1000 kg., 
it is extendi to 550 or 600 litres, or even more. 

The method and the completeness of the crushing, or still more of the 
removal of the stalks, causes great differences in the composition of the 
pomace and thus in that of “ vins de marc The result (ff perfect crush¬ 
ing, whether performed by the crusher alone, or by crushing followed by 
different mechanical operations, is to remove the pulp entirely from the 
berries and thus to make the pomace much poorer in bugs.r, as the latter 
substance is derived only from the adherent pulp, and is also much lifter. 
This difference of compbsition and of density has a notable influence upon 
the quality of red ” vins de marc ” according to the fermentation method 
adopted. 

These differences are attenuated by the sepaiaidon of the stalks, as 
this (^ration removes from 2 to 5 per cent, of ihe water of vegetation. 

If the submerged-pomace fermentation system is used, whatever the 
state of the grapes which arc crushed, there is no difference between “ vin 
de goutte ” and “ vin de marc ”. For all the water of vegetation is found 
in ^ mass,the intercellular exchanges take place during the whole ferment¬ 
ation period, and this water of vegetation is distributed throu^^out the 
liquid, especklly if the liquid has been well mixed during the fermenlation 
process. If, however, it is a question of flk)ating-pomace fermentation, 
differences occur, and these vary according to whether the crushing has 
been complete, or not, whether the fermentation, always with floating 
pomace, is carried out in tuns, or m vats with vertical sides; whether or not 
the mixing by drawing liquid from the bottom of the vessel and pouring 
it in at the top during fermentation, has been practised or not, and also 
according to the ripeness of the grapes. 

Tha shape of the vessels, tuns or vats, may be of importance, in so fax 
as it hinders or allows the rising of the pomace and the formation of the 
“ cap 

In tuns, which are normally full, the submerged portion of the pomace 
is always larger, approaching nearly to the submerged-pomace type of 
fermiKtitation. The difference betwen “vins de goutte” and “vins de 
marc” would be very slight and often almost nil, if it were a question of 
a not completely ripe vintage, which has undergone a merely rudimentary 
pressing; the “ vins de marc ”, whether obtained by pressure or diffusion. 
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are more alcoholic than the “ vins de goutte This is explained by the 
fact that the accumulation of st^r in the grape proceeds from the peri* 
phery to the centre during the ripening. Also, if it is a question of a vint¬ 
age which has been little cnished, it is just the poorest part of the pulp 
which is expelled: and thfe forms the “vin de goutte The pulp which 
adheres to the skins may be much richer in sugar, and able to more ihnn 
countemet the influence of the water of vegetation contained in the fruit. 

When fermentation takes place in vats with vertical sides, or in par¬ 
tially filled tuns, the immersion of the pomace may be very variable, and 
the difference between “ vin de goutte ” and “ vin de marc ” will be in¬ 
creased with the completeness of pressing, the pomace bemg lighter and 
the immersion least. This diflexence will also be augmented by the fer¬ 
mentation being shorter after the formation of the pomace cap, as the 
immersion increases till, in time, it is complete; and also by the greater 
ripeness of the vintage, for when the grapes are quite ripe, the pulp adhe¬ 
ring to the residuum is no richer m st^r then that which forms " vin de 
goutte 

In vats and tuns alike it may also happen m the case of unripe, littie- 
crushed grapes, that the “ vin de marc ” is richer than the " vin de 
goutte 

These are undeniable facts and relatively newly discovered, as they 
could not be observed while wine-making methods and appamtus were prim¬ 
itive. But, whatever decrease there may be in alcohol content, “ vins de 
marc whether the result of pressing or diff asion, should not present the 
habitual characteristics of watering. In jfect, if the skins, stalhs and po¬ 
mace bring sufficient water of vegetation to cause a diminution in the al¬ 
cohol content, they also supply soluble add and neutral compounds, which 
enter into the composition k the wine and give it normal aualjdic characters. 

65 - Peumt Butter. 

Bbaxxis, W, R.— U. 5 . Ihparfmmt of A ^ neiOiirt , Bnmut cf Plant Induitry , dtcolat 

Ko. g8,14 pp. WftaWngtan, October, xgia, 

In the United Slates seveml li^ factories and a number of smaller 
ones are now devoted to the manu^ure of peanut butter with which 
to supply the mpidly incteasmg demand. Some of the larger factories 
axe alm(^ models in their construction, equipment and management, 
while many of the smaller establishments which have no elaborate 
equipment, are turning out an excellent product. 

Peanut butter consists merely of fresh roasted peanuts ground fine 
and salted. It is calculated that in 191Z about 1000 railway cars 
of shelled peanuts, or 1000 000 bushels, were used in the manufacture 
of this food. 

In order to produce high class peanut butter the best of tna faiiftls 
and the utmost deanliness are necessarry; consequently it should never 
be prepared in premises attached or adjacent to a peanut cleaning estab- 
listiment, on account of 'the dust. 
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In the United States two distinct types of peanut are grown, the 
Virgmia or Jumbo (including the varieties known as Virginia Bunch, 
Viigima Runner, and North Carolina or Wilmington) and the Spanish 
type (including the true Spanish, Georgia Red, Tennessee Red, and Va¬ 
lencia). 

Three grades of shelled goods of both types are prepared. In each 
case No. i consists of whole kernels. No. 2 of split kernels and No. 3 
of the finely broken and badly shrivelled ones. The use of the latter 
in the manufacture of the butter should be discontinued. The best 
grade of the Spanish and Valencia and the cheaper grades of the Virgi¬ 
nia type of peanuts are commonly employed for the production of pea¬ 
nut butter. An admixture of the Spanish peanuts gives the product a 
greater degree of smoothnss, but butter made from Spanish peanuts alone 
contains too much oil. The writer su^ests the posssibility of using them 
after having extracted from them 8 to 10 per cent, of the oil by press¬ 
ing. Peanut butter of the proper consistency contains 41 or 42 per 
cent, of fat. 

Tho successive manipulations that the peanuts are submitted to for 
the preparation of the butter are the following: 

1. Roasting at about 1600 C. for 30 to 35 minutes. 

2. Rapid cooling by a cold air blast. 

3. Blanching, that is removal of the outer red skins and the 
germs. This is accomplished by means of blanching machines consisting 
of a set of brushes revolving against a corrugated plate. 

4. Hand picking for the removal of small pebbles, discoloured 
or inferior nuts, etc. 

5. Blending of the different kinds of peanuts used. 

6. Salting with i ^ to 3 per cent, in weight of salt. 

7. Grinding to a fifee granular form. 

8. Bottling and packing. 

Ihe writer describes with full particulars each of the above opera¬ 
tions as well as the necessary plant, and gives illustrations of some of 
the model factories. 
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66 - Royal Detoee of Nov. 8,1912, regarding the Begnlations for the 
Creation of a Fhytopathological Servioe in Belginm. 

Airfiie royal du 8 Nov. 191J, poitaiii. idgleaieat conceinant la cieatiua du Seivioe 
phytopailuloijiqac 3picia4 l’iasi)&:tiou deft collateB horiioules et dea peptnidtes, ainsl 
qpe rimportatiou et rexporUtioa des prodtdts de cea eultores et plantatioua .—MtmUm 
Year 83, No. 333, pp. 7438x7464. SnuKlles, Nov. z;, ipis. 

Article 12 of the rural code, amended by the law of June 27, 1912, 
is formulated in the following terms: 

" The measures to be adopted for the destruction of caterpillars and 
insects and for the uproocit^ of thlstlbs and the destruction of mjuiious 
plants, are determined by Royal Decrees. Those which have for their ob¬ 
ject the prevention of the introduction into the country or of the propaga¬ 
tion of insects or other animals, or of cryptc^ams and other plants, which 
are injurious to crops, are litewise regulated by Royal Decrees.*’ 

For the esecution of this law, a decree was passed on Nov. 8, 1912, 
as follows: 

§1. SpeGui service of phytopaihologicd inspection. — An inspector 
is entrusted with the direction and sdcutific control of the special service 
of phytopathological inspection. Assistant experts are appointed to aid 
the inspector in drawing up the necessary oertifi^tes for the dispaidh of hot- 
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All matters of the special service of inspection, both in the interior of 
the country, or on the frontiers, arc regulated by Ministerial Decrees (Art. 2). 

Every owner or tenant who cultivates or loeps horticultural or 
nursery plants under glass or otherwise, is obliged to permit the grounds 
to be visited by the inspector of the special servioe of inaction, or by the 
experts mentioned in Art. i. All dealem in the plants under supervision 
are required to allow the contents of the parcels d plants for export to be 
examined at any time (Art. 3). 

§ 2. Transit. Art. 4. — “ Plants imported for transit are subject only 
to tte conditions prescribed by Art 6 of the Royal Itecree of Sept 15, i88j, 
for the execution in Belgium of the regulations of the hatemational Phyl¬ 
loxera Convention. *' 
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Art. 5. — “ Indepeudently of the fonnalitieb prescribed by the Royal 
Decree nientioiied in the preceding article, the exportation and importation 
of the plants referred to in Art 3 are regulal^ by the following pro¬ 
visions. ’* 

§ 3. ImportaHon. Art. 6. — The importation of horticultural or nur¬ 
sery plants attacked by insects or plants imjurious to crops is forbidden." 

Art. 7. — " The Minister may order the return of such plants, or 
restrict their importation to certain Customs Offices named by him with 
the common consent of the Minister of Finance. ** 

Art. 8. — “In certain serious cases, he may forbid the entry of certain 
species or varieties of the said plants coming from the countries he names." 

“ In default of taking this measure, he can order the production of 
certificates to the efEect that the plants presented for import come from 
cultivations free from injurious insects or plants, and that the plants sent 
are free from such insects or plants.” 

** The examination of the jdants sent con take place at the frontier, or 
on arrival. ” 

Art. 9. — “In cases where the plants dispatched to the interior of the 
country are recognized as bring attacked by injurious insects or plants, the 
Minister has the ri^ to decree their destruction at the cost of the impor¬ 
ter, who is not entitled to any indemnity. ” 

§ 4. Exportation. Art. 10. — “ No horticultural or nursery plants may 
be sent to forrign countries, unless they have been certified as entirely jhee 
from injurious plants and insects by lie Inspection Service organized ac¬ 
cording to Art I. 

Alt. II. " The grower, whatever his status, of such a cultivation of 
plants as is mentioned in Art. 3, where the special Inspection Service 
testifies to the pre^oe of an insect or plant, whidi it recognizes as harmful 
to plantations, is held responsible for its destruction. ” 

“ Until the destruction of the injuriotts insect or plani is effected, the 
Inspector of the Special Service is required to refuse the phytq)atho- 
logical inspection certificate mentioned in Arts. 14 and 15. ” 

Art. 12. — “All plants destined for the United States, or for any other 
country determined by the Minister, have, before esportation, to be pro¬ 
vided with a certificate to the effect that they come from sources free from 
plants and insects injurious to cultivations. *’ 

“ Such goods as do not comply with this regulation, cannot be 
admitted for transport". 

“ When the plants sent have not all been grown by the saider, the latter 
is required, tinder penalty of the application of Art. 17, to assure himself 
in every case that the other plants also come from sources which have 
also been certified by the special Service as free from injurious plants and 
insects. To this end, the sender has a right to demand the production of 
the inspection certificate which the grower has received ”. 

Art. 13. — "In speciai ca^, the Service Inspector can, on condition 
that the persona interested conform to his instructions, give permission to 
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send plants exported directly from abroad together with the products of 
coltivatioiis which have conformed with the provisions of Art. 10 

Art. 14. — " The Certificate mentioned in Art. 12 is granted by the In¬ 
spector of the ^dal Service. Its granting depends upon an inspectioai 
certificate drawn up by the said Service and affirming that the cultivations 
have conformed with the regulations contained in Art. 10 ". 

“ The Miiiister fixes the time for which this certificate is valid 

Art 15. — " The inspection certificate can be obtained gratuitously by 
every grower of horticultural plants on application to the Inspector of 
the Si^dal Service and on observing the conditions laid down by the 
Minister 

Art. 16. — " At certain times, which are fixed by ministerial decree, the 
Inspector of the Special Service, aided by assistant experts, inspects the 
cultivations of the persons making the declarations and carries out the 
necessary investigations”. 

” When the cultivations can be considered free from injurious plants 
and insects, the Inspector of the Special Service grants the inspection cer¬ 
tificate 

" The latter is refused, when, among the inspected places, plants are 
found attacked by injurious insects or plants 

Art. 17. — ” The inspection certificate is refused, or withdrawn, in the 
case of the non-observance of part 3 of artide 12, or when the cultivator 
of the cultivations to be inspected only determines these partially, or does 
not render the ^dal Service Inspector the necessary assistance to enable 
him to carry out the requisite investigation ”. 

" Such refusals are announced to the Minister by the Inspector of the 
Special Service within three days. The same procedure is observed m the 
case of a refusal of the certificate based on part 3 of the preceding 
article ”. 

Tie last § deals with the research of tli^ infringements of the regula¬ 
tions and the penalties incurred by non-compliance. 

A ministerial decree of Nov. 9,191s, regulates the inspection of horti¬ 
cultural and nursery cultivations; to this is appended a circular, addressed 
to the Governors of the Provinces, dealing with the above decrees. 

DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

<7- On fhe Blleot ollUli o( Tempwatoteon Tineo, in Oenmaoiion with 
“BtamliMaat’’ (i). 

If. Bioerche snDe cause del deperimenti ddle yiti in Sldlla. 

1 . — Conttibato aUo stndlo ddl'asione degU abbesaatuentl di temperatntasnlle vlti 
In iBpporto aU'e axHodaniento », sxo pp., 97 figs. Roma, 1913. 

According to the writer certain solid endoc^ular fibres are con¬ 
stantly found in the tissues of all those vines in Sicily or on the main- 

(Rrf.). 
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(i) See also No. 13491 B. Sept. 191a, 
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land which arc sickly in consequence of the attacks of " bi.imble-leaf ” 
or "roiicet". Those fibres are found both in American and European 
stocks, and in the grafted as well as in the ungrafted vines, and mostly 
in the above ground pirts of Ihe plants 

These formations are identical willi tliose already well known in the 
wood of conifers) (" Balkan *' of Sinio). These cndocellular fibres are 
not formed in vines affected by other forms of distortion. Their forma¬ 
tion piecedes the exterior manifestations of brambt^-leaf, and similarly 
to these, they are transmitted by cuttings; their formation is caused by 
falls of temperature during the growth of the plant. 

The distortion of the shoots produced directly by late frosts is not 
the same, morphologically or genetically, as that produced by bramble- 
leaf. The action of cold, necessary for the formation of these fibres, does 
not produce directly distortion of the shoots. The sensibility of the 
cambium and of the othm" tissues to this particular action of the cold 
increases after they have once been injured. 

The process of the formation of the fibres may be considered as the 
consequence of the deviation of a normal process which takes place dur¬ 
ing mitosis under the influcnc* of the fall in temperature. Ti^ pertur¬ 
bation lasts, and is transmitted also to the cells which originate from 
those first injured, independently of a repartition of the cold. 

Those oonditious of stmctnie of the soil and of aspect of the vineyard 
which usually favour the ordinary ill effects of cold, and which have been 
found to further the appiarance of bramble-leif, may be considered as 
predisposing and perhaps complementary facto-s in the special action of 
cold in forming the cndocellular fibres. 

It is very probable that the manifestations of bramble-leaf and the 
endooellular fibres are effects of one and the same cause, but hitherto 
this has not been demonstrated experimentally. 

The practical measures suggested by the facts which have been 
ascertained by the writer’s researches concern principally the necessity 
of establishing experimental nurseries with a view to finding the means 
of protectii^ the mother plants from the injurious effects of the coastal 
climate. 


BACTERIAI. ANDJFUNOOID DISEASES 

68 - On the Weather Clonditions that favour the Breaking ont of Vine- 
Mildew. 

SAvoly, r. Ueber Jie LebensDnaprficht der Peronoapom der Rcbe an die WIttertmg. 
Ctfiralbhtt ;«r B<ikterioto ie, Patasifai^mde wid lHfekHotultr(mhhei*en. Zwale Alh 
Vol. j3. Not. 17-19, pp. ^ 66 - 472 . Jena, October 30, 1913. 

In 1907 Prof, Gy. v. Istovdnffi, Director of the Ampelological Station 
of Budapest, being engaged in research on the life hlatoiy of the vine 
mildew, dedded to study mme closely the very important influence that 
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the weather has upon this fungiis. What was contemplated was not a 
laboratory experiment, nor the determination of the special conditionb of 
a limited wine-growing district; but an experiment on a grand scale 
which should afford a sound arithmetical basis to the relation existing 
between the attacks of mildew and tihe course of the seasons in the whole 
of Hungary, taking into consideration the great diversity of conditions 
prevailing in the various parts of the country. 

The vine thrives well, at suitable altitudes, in the whole of the 
kingdom, the general coafiguiation of which may be likened to that of 
a huge basin, the bottom of which is formed by the extensive Alfold, a 
plain situated at from 80 to 100 metres (270 to 330 feet) above sea lev^, 
and the sides by the chain of the Carpathians with the gentle slopes of 
its foot hiUs. ■'^ilst the isohyetose lm«, both the yearly ones and those 
covering longer periods, are situated concentrically round the Alfold, which 
is the relatively driest part, the isotherms run almost parallel to the 
parallels of latitude. 

A future publication will contain all the details of the experiment, 
of the methods emplo3?ed and of the msults obtained; this paper is only 
a preliminary communication. 

Beginning with the year 1907, all the data given by the agricultural 
press of the country during the preceding ten years on the relation 
between the outbreaks of mildew and the weatlwr were collected and 
examined. The result was a confirmation of the well known fact that 
the disease prevails and is especially severe in wet years. Another obser¬ 
vation of greater importance thin the above general result was the recog¬ 
nition of the individual behaviour of some regions, distinguished by 
special meteorological conditions, towards mildew. 

As meteorological data, those supplied by the Government stations 
were utilised; the data on the mildew invasions were collected with the 
assistance of thousands of farmers living in all parts of Himgaiy, who 
were requested to forward to the Royal Ampelolo^cal Station suspected 
or diseased parts of vines on the very first suspicion or appearance of 
mildew. The material thus collected was examined at the Station. 
Stress was Laid upon collecting data referring to the first outbreaks of 
the disease, inasmuch as only these have any value in establishing a 
connection between mildew and the course of the wv^ather. In order 
to make sure of the exactness of the data collected, the administrative 
district was considered as the unit of area in respect to the ont- 
break of the disease, and it was held to be infected from the date 
on which the first notice of the disease was sent in. The confirmation 
of the intelligence was given by the subsequent notices which followed 
each other, from the same district. On the other hand, the probability 
that one information really gives notice of the first appearance of the 
disease diminishes as summer wears on; and the notices act as a check 
upon each other when in sucoessive years those from neighbouring districts 
come in in the same order. In such cases the belld is justified that 
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oeitain external conditions exist which favour the appearance o£ mildew 
earlier in some localities than in others. 

In order to diminish the probahility of error, the dates of the first 
appearance of mildew were grouped in periods of unequal length, each of 
them comprising a greater number of days as the season wore on, and 
thus offered an increasing probability of likelihood. The first period is 
of 2 days, the second of 3, the third of 10, the fourth and the fifth of 
15 each, the sixth end tl^ seventh of 31; the total period extending 
from the middle of May to the end of August. I^tirther, all the data 
were considered only wl^ grouped together in averages. For these de¬ 
tailed investigations the material collected during 1910 and 1911 was 
used. Two thousand cases of mildew were recognised in the material 
sent to the Ampelological Station; of these, two hundred in each of the 
two years indicated Ihe outbreak of the disease in a given district. The 
dates of the first appearance of mildew were grouped in periods of time 
gradually more distant from each other and plotted out on a map, sur¬ 
rounding each group with a line. The curves thus obtained are called 
by the author the “ isophanes ” of mildew. 

The graphical representation of the dates on which mildew appeared 
show that the same dates or those near to each other are connected in 
a series without interval. This proves undoubtedly that the contemporaiy 
outbreak of mildew is caused by contemporaiy weather conditions jfevour- 
able to infection, and it is easy to recognise in the sinuosities of the 
isophanes the lines which mark the quantities of rainjfell in each rainy 
period. 

This forms a fimt basis for the valuation of the biological value of 
climatic conditions in regard to mildew. 

The isohyetes of the greater quantities of rainfall in April and at 
the beginning of May nearly coincide with the lines of the first isophanes. 
In the same manner as the isohyetes of given periods of rain represent 
diminisbiug quantities, the isophanes represent successive and increasing 
periods of time, Oonsequently the quantily of rainfall influences the time 
of the outbreak of mildew, or in other words, the spread and probably 
the intensity of the disease are determined by the gradient of the rain¬ 
fall. Inverting the postulate, it may be said that from the gradient of 
the rainfall in a distiict the first appearance and the trend of the further 
course of the parasite may be deduced. 

It has b^ further observed that the later isophanes enclose the 
earlier ones: it may therefore be afl 5 rmed that, within the limils of Hun¬ 
gary, the fungus does not make its appearance here and there at hazard, 
but that it follows an uninterrupted course which seems to depend upon 
certain determined dicumatanoes. 

As is proved by the isophanes, the spread of the disease depends 
ti) such an extent rqpon climatic conditions and the physiographical 
character of the soil, that one might almost deny the efficiency of the 
means of control if it were not for the fact that it is just the incomiJete 
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or delayed application that explains how the disease can continue its 
course, though with diminished intensity. 

As is to be expected, the condition and configuration of the land exert 
a great influence on the isophanes: Extensive wooded regions, or mount¬ 
ains on which the vine does not grow, hinder the spread of the disease, 
while river valleys, low-l3ring lands liable to floods, or those subject to 
mists, favour it. 

As regards the meteorological factors, the temperature and the quantity 
and frequency of rain were recorded in every locality and for each period 
after the ist of April, that is during the time in which the outbreak of 
mildew is possible. 

Since equal intervals of time, though they lend themselves to meteoro¬ 
logical observations, have (as the writer demonstrated by eaperiment) 
no value in connection with the life-history of mildew, because they 
almost always comprise days in which the weather is of the most varied 
and even opposite character, the writer limited himself to the factor rain, 
and divided the time into periods of rainy days and of dry days. He 
determined the average number of rainy days, the frequency of 1^ rain, 
the temperature of every single locality in which mildew appeared, for 
all the periods both of rainy and of fine days from the 1st of April up 
to the date of the outbreak of the disease. 

With the sii^e averages for each isophane he calculated separately 
the average for that isophane during the dry periods and the rainy ones, 
and then for the whole period from the ist of April up to the date of 
the appearance of mildew on that isophane. 

By multiplying this number by the number of days that elapsed 
between the first of April and the date of the real outbreak of mildew, 
a ooefiGoent is obtained in which each factor is represented. 

This coefiSdent is called by the writer a bios. Thou^ it may not 
have an absolute value, its practical utility caimot but be recognized. 
In 1911 mildew appeared on the 15th of May. Calculating the valuK of 
the bios for every isophane, the foUowing results were obtained: 

iaophaac I n ID IV V VI VU 

UoB . . 631 69$ 533 437 405 400 356 

There is thus an uninterrupted diminution in the number of the bios 
the further one goes from the first isophane, in which mildew broke out 
on the 15th of May. Admitting that -tiie course of the weather is enou^ 
to cause the outbreak of mildew in the belt of the fust isophane, whra 
the value of the bios was 631, it may be asked at what date tiie 
cHmatic conditions in the meantime prevailing in the belts of the other 
isophanes cause the outbreak of mildew in them? With the help of the 
above bios a sim^e arithmetical calculation shows that in respect to 
the first isojdiane mildew will appear in the 

II m rv V VI vn Isopliaae in days. 

4S 54 70 9X III 

(48) (51) («a) (77) (93) (las) 
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The numbeis in brackets are those of the days that really passed 
before mildew broke out. 

The same concordance between calculation and practical observation 
was recorded in the year 1910 and in the first half of 1912; during this 
latter period, in almost all the localities infested by mildew the value of 
the bios ranges from 600 to 650; and already in the month of May it was 
possible to foresee the course that the disease really took and the estent 
to which it spread. 

Without the intention of generalizing his results, the writer concludes 
by expressing the wish that similar researches should be undertaken in 
o^er countries also. 


BAcisiuAt 69- Fungi injiirioas to Rise in the Philippines. — See ab^jve, No. 27. 

AND vumoio 
0 »BA 8 BS 
or VASiooa 


70- Tteatment !oi BremU L&etucM, Peronospora effusa and Heie- 

rosporium variabile on Vegetables (i). 

SCHNEIOB8, NOUA. Xtaltment du Meunier des I^aitues et Famalnes et dn midiott 
(lea EpJnaids. — Rguut HotheaU, Year 84, No. 31, pp. 493’494- Nov. i, 191s. 

Lettuces and 00s lettuces raised under glass after October for forcing 
purposes are often attacked by Brmia Lactucac (or Perowspora 
fomis). The writer has, during some years, found that a good method 
of coutroUiug this disease is to cover old forcing beds, previously broken 
up and levelled, with an inch or mote of pulverised white wood charcoal, 
or twig charcoal, sowing the seeds not too deeply and covering them also 
with a thin layer of powdered twig charcoal. The hot-beds on to which 
the plants were pricked out, were also coveted with a layer of powdered 
charcoal, whidiwus pressed down firmly so as to keep the leaves of the 
plants quite away from the soil The treatment was completed by a 
sulphur application on a fine day at the end of November, or in De¬ 
cember. Tile same treatment can be applied to cauliflowers, raised 
under glass at the same season. 

Dusting with sulphur has been found an efficacious remedy in the 
case of Ptronospora effusa and Heferosporium vambUe, parasites of ^inach; 
as the first application had been removed by the rain, the process was 
repeated a second time, using a special b^ows, and in such a m a nn er as 
to reach the lower surface of the leaves. 

At the time of gathering, only a very small amount of sulphur 
adhered to the spinach leaves, and this disappeared after they were well 
washed. 

The necessary quantity of sulphur for the treatment is very small. 


(Ed,). 


(i] See also No. 418, B. Peb. 1913. 
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71 - Infeotion Ezpcrimeaits with ThMaviat basieo/a on Ginseng. 

Rosenbaum, J.: in Phytopathology, Vol. ll. No. j, pp. igx-£96 -{- plates XVlll and XXX. 

Ithaca, October 1912. 

One of the most common and seiious diseases afEecting ginseng has 
been attributed to Thielavia basicola Zopf. While several workeis in 
different parts of the United States have observed the fungus associated 
with the disease, no definite inoculation experiments on this host have 
ever been reported. 

The fungus is very widely distributed and has been associated with 
a wide range of hosts belonging to ii entirely different families. It has 
been reported from Germany, Russia, Belgium, England, Italy and Korea. 
In the United States it has been reported from several States. In the 
case of ginseng, the fungus is able to attack plants of all ages, being 
most severe on seedhngs, where it is known by the growers as '* fiber 
rot '* or “ end rot.” It not only attacks the roots of seedlings and older 
plants, but has been found causing cankers an inch or more in length 
on the stems. Most commonly these occur at the point where the stem 
emerges from the ground. These cankers at first cause a discoloration, 
followed by a drying and splitting of the stem in a longitudinal direction, 
allowing it to break over. The diser^ has been observed to attack the 
ginseng plant in soils of widely different physical characters; in many 
cases it seems to be just as severe on new land as on soil whidi has 
previously grown several crcps. 

The writer reports inoculation experiments (inoculations of seedlings; 
inoculation of ginseng in the soil; inoculations on stems) of ThieUaHa 
basicola obtained from three different hosts, namely cotton, tobacco and 
ginseng. The oondusions arrived at &om the results are the followmg: 

1. From comparison of cultures from different hosts on various 
media, from infection experiments and from measurements of spores and 
mycelium, it appears that the forms of Thidavia basicola Zopf found on 
the three different hosts, cotton, tobacco and ginseng, are identical. 

2. While infection without previous injury to the ginseng or tobacco 
is always obtained in the case of young plants, this is apparently not the 
case where older plants are used. 

3. The fui^us is able to attack the aerial as well as the underground 
parts of the plant; at least this proved to be the case with ginseng. 

72 - Apple Lea! Spot. 

BitooES, Ceabler and Db Mbkixt, Maroaxex : iu Phytopathology, \ ul. II, No. 5, PP> 

zoo -f* z Ithaca, New York, OcUibcr xgxa. 

The paper under review is a report upon tixe cause and nature of 
apple leaf spot and mcludes data and discussion in regard to inoculation 
experiments with various fungi, studio on different forms of Sphaeropsis 
malorum, and experimental work on time of infection, influence of cul¬ 
tivation and methods of control. 

Spray injury, intense sunlight following showers, frost, and a number 
of different fungi, including Comolhyritm pirina (Sacc.) Sheldon (form- 
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erly known as PhyUosticta pirina), PhyUosticta limUaia Fk. and Sphaerop- 
sis makrum Fk., have been credited with^caiising the disease. Inocula¬ 
tion experiments were made by I. M. I^ewis in 1908-1909 with spores 
from pure cultures of Sphaeropsis nutlorum, CoiMthyriwm pirina, Cory- 
neum foHicolum, AUemafia sp. and Fusarium sp., which had been isolated 
from the affected areas, but only negative results were obtained. 

The writers have made a study of Sphaeropsis mcdorum from differ¬ 
ent sources and have isolated three strains or types that are particu¬ 
larly distinct. The first has broadly conical unilocular pycnidia and 
produces oblong spores measuring 12 X 26 to 38 ; the second strain 
produces egg-shaped spores measuring 14 X 23 (t; the third is character¬ 
ised by a diatinctiy multilocular pycnidium; all t^e forms are ostiolate. 
The first strain is the most common on cankered limbs, but pycnidia of 
the second form were found several times in such positions. 

The cultures obtained from leaf spots always produced pycnidia of 
the first form. 

Only the first form of pycnidium wes found on the fruits of apples 
and quinces in the fidd. AIL three fcmns were obtained in cultures made 
from spots on apples, but the first was much more common than either 
of the others. 

From the inoculation experiments made with the three strains on 
the foliage and fruit, the writers conclude that: i. The leaf spot of ap¬ 
ples as it occurs in New Hampshire orchards may be produced by 
Sphaeropsis malorum Fk. and is probably largely due to that fungus. 

2. Of the several strains of S. malorum whkh may be obtained, the 
large-spored form is largely responsible for the production of leaf spot. 

3. Infection may occur from the time the leaves unfold till the last of 
August. 4. Cultivation, spraying and the removal of cankers are impor¬ 
tant in the control of the disease. 

Either Bordeaux mixture or lime-sulphur is an efBcient remedy for 
the cUsease ; but as under New Hampshire conditions Bordeaux often 
injures the leaves of Baldwin and other varieties, lime-sulphur seems 
to be more satisfactory, 

73 - A new Onomonia on Hidkory Leaves. 

Wots, Fhbdsbick a : in Aimales Mycaioi’ic%, Vol. X, No. 3, pp. 48S-49Z -f- pi. XVI. Ber¬ 
lin, October xgzs. 

Upon the leaves of the shag bark hickory [Carya ovata (Mill} K. 'Sock) 
in the vicinity of Auburn, Alabama, one finds in late summer and autumn 
an imperfect fungus, Gloesporium Caryae EU. & Deam. This fungus causes 
the formation of large diseased areas, 1-2 cm. in rliameter, reddish-brofwn 
in colour, without a well-defined mai^. In case the affected areas become 
confluent they exceed this measurement in extent and axe irregular in 
outline. Minute brown pustules, the acervuli of the fungus, ate present 
in abundance upon the lower surface of the diseased areas. 

Affect leaves were collected by the writer during the autumn and put 
away to winter out of doors. By May 4th mature perilheda had been formed 
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in the areas occupied the preceding autunm by the Gloeos-porium stage. 
Further examinatiou showed that this perithedal stage agreed morpho- 
Ic^cally with that of the geniis Gnoinonia. This fungus had been cultured 
from both the conidial and the asoospoiic stages. In order to add further 
procrf to the identity of the two forms inoculation espeiiments were attemp¬ 
ted. Inoculation upon hickory leav^ with pure cultures of ascosporic 
material {Gnomonia stage) resulted in infection and the subsequent develop¬ 
ment of the conidial stage {Gloeosporium). These conidia, when used 
in turn for iuccdation, resulted in the production of aoervuli and conidia. 
Inoculation in the field with pure cultures of both the ascosporic and conidial 
stages, ma»le by layiiig small pieces of the infected materidl upon the under 
surface of leaves, produced infection. 

The new name, Gnotnonia Caryae (i), is proposed for this perfect stage. 
Complete descriptions of both stages of the .spedes and detailed iUiistrations 
ate given. 


74 - Withering of the Plane Tree due to Oloeosporiam nervi* 

seqttum^ 

VOGUNO, P. II aecctune del plateno.— L'liaUa Agrtcolu, Year XIAE!, No. 21, pp. 508-509, 
X coloured plate. Plaoiaua, Nov. 15, 19x2. 

For some 3^ears past, the plane trees of the avenues of Turin and 
the neighbourhood have been subject to withering due to the attacks 
of Gloeosporium nervtsequum. Hitherto, the fungus has only appeared on 
the leaves, whidi it caused to wither along the course of the primary 
and secondary nerves, the petiole also being affected. The infected leaves 
fell prematurely at the beginni^ g of spring and the growth of the plant 
was completely interrupted, but only for a short time, however, for fresh 
leaves arose from new buds, and a change in the conditions in their en- 
Viioument having taken place they were immune from the attacks of the 
parasite. In 1912, however, the disease appeared in a more serious form, 
which bad already beeu observed in other of Italy in 1905 and in 
France duriug the last few years. 

The fungus, instead of attacking the uerves and petiole only, extended 
its ravages to the nodes from which the leaves arise, and where the axillaiy 
buds are formed; it spread along the bark above and below the node, 
penetrating into the woody tissues, where it produced many black pro¬ 
tuberances, which coutaiued the reproductive bodies of the parasite. The 
axillary buds died, the foliage iu some cases v?as completely destroyed, 
while the nutrition and farther growth of the tree were much impeded. 

If the disease made its appearance in this aggravated foocm for 
several years in succession, the trees would suffer severely. 


( 1 ) Prof. Geo. P. AtkioBoa, Cornell Univertity, Ithaca, N. Y., 1b the opinion that 
GkMparmm Carya* BIL & Deaxn is identioal vith Disoosia ntgulosa B. Sc. C. {Th* Anther^ 

10 
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75- The Ohiel Rmsian Species of Dodder. 

I^omw, D. Die Hauplartea der Rnasisdieti Selde und Ihre MaaBrcgeln. >— AmtUm 

dtr Saumpn^gsanstaltm am hatserbehm botamsehm Garten stt St. Pctmbwg, V6L 1 . 

Pail 4, p. 27. SI, Peteisborg, 1912. 

'Hiis commuTiication givs a description of the biological characters 
of Cuscuia. The writer conrideis Cuscuta to be an annual plant and 
attributes its passing the winter to the germination of its seeds in autumn 
producing winter forms. Cuscuta cbtusiflora, H. B. K var. brevifiora Kn- 
gdm. occurs in the Government of Astrakan on red pepper, onions 
and even on potatoes; this ^des is one of the rarest and occurs 
sporadically. 

C. Epithymum Murr. is met with on PaipiUonaceae, Labuttae, Daphne 
and Crupina vulgaris and is of very wide-spread occurrence. A classical 
district in which this spedes is alnindant is the ndghbourhood of Bala- 
dava (Crimea). 

C. raemosa Mart, has begun to spread in the Governments of 
Ekaterinoslav and Chernigov. C. plamflora Ten. is abundant in the 
Crimea, Caucasus and Central Asia; the lucerne of Turkestan is much 
attack^ by it. C. europaea I/., which is common everywhere, injures 
hops, tobacco, hemp, poplam, alders, stinging nellies and Lycium bar- 
harum 1 ,. 

C. EpiUfmn Weihe is found on flax in the Baltic Provinces and 
the Governments of Jaroslav and Kursk, on Camelina saUva in the 
Government of Kiev, on LoHum and Spergula ; it occurs sometimes, but 
not often, in clover seed. 

C. cupuUfomtis Kroeker is found on garden trees and on lupins. 
This spedes, espedally in the south, is very wide-spread. C. nmogyna 
Vahl. is also parasitic in the south on Lycium Hrbarum, Prurm Amyg- 
daJus, Salix, Artemisia and Seiianthus. 

The writer draws attention to the hict that it is necessary to 
take energetic measures for the control of dodders when the gardens 
are weeded in the spring. The fields diould be ploughed over before 
sowing with buckwheat and millet, and burning should also be resorted 
to if necessary. 

It is very necessary that seed control stations be established and 
that sacks be sealed. The writer advises inspection on the frontiers for 
the purpose of preventing the introduction of dodder-infected clover seed 
to Kusfiia. The sacks whidr have been sealed at foreign seed control 
stations, need not be subjected to inspection. 
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76 - Beisim Doddei {Caacuta aegypiiaca n. sp.)* 

Tsabut, Ciucate dn Tiifle d'Alezaudrie, Cuscuta ae^ttaca sp. n. - BuHettn de 

la SodiU haUmupu ds Franet, Vol. l^X (Series 4, VoL XU), 19x2, 6, Stences de 

JttZa 1912, pp. 489-491, plate XU. Paris, Nov. 13, 19x3. 

Ill 1912, as a result of the importation of bersim (Trifoliwn aUxaiv- 
drinum) seed direct from E^ypt, a doddei appeared in Al^ria, which is 
very common in the ]^yptian crops and is called by the natives “ hamoQl ". 

Bersim dodder spreads very rapidly and grows at a remarkable 
rate. Unless energetically supplied, this parasite hinders seed pro¬ 
duction, for it is especially the last spring shoots, which flower and tear 
the seoris, that this dodder attacks. The pest seems to follow bersim 
wherever it is cultivated. The species of Ciiscuta in question was observed 
for the first time by I/ippi, who named it Cuscuia aegyptiaca. I^atc-r, Ete- 
senius called it C. arcdjica and described a .specimen from Sinai; this name 
was used subsequently by other writers. 

The study of a large number of spedmens decided the writer to sepa¬ 
rate bersim dodder from C. arahica Fres. It appeared to him, that the 
name C. aegyptiaca used by Uippi should be resumed to distinguish this 
dodder; though probably derived from C. arahica, it has already acquired 
red sufi&cienlly distinctive characters to prevent its being confused, even 
with this very near ally. It is under the name of C. aegypiiaca n. sp. 
that M. Tmbut gives a systematic description of the plant studied. 

77 - On the Fioperiiies o! Genainatioa of the Seeds of Difterent Weeds. 

OflMBBL, HBSUAim. Untetsuchuugcn fiber die Rdmungsverliflltnissc versdiieclcaer 

nnktfiuter. — Landwtrtschaftiichs JahtbOcher, Vol. xt,ttt , a, pp. 2x5-331. 

Berlin, 19x3. 

The writer has made a series of experiments with regard to the germi¬ 
nation properties of various weed seeds: charlock, wild radish, fal^ oat, 
cornflower, etc. 

One result, among others, of these experiments was that the seeds of 
chatlodi: should be numbered amongst those that germinate best tmder 
the influence of light. Compamtive experiments mode in light and in dark¬ 
ness showed the great importanoe of the condition of the seeds (age, stage 
of maturity, etc.) as regards the germination process and the secondary 
part played by temperature and its variations. 

Bxposuic to strong sunlight may be highly nij jrious to germination. 
Desiccation of the seeds, whidi should be carried at least to ihe degree of 
air-dryness, as a rule augments the germination percentage. But at great 
depths in tiie soil even a whole period of drought has no iufluenpft on ger¬ 
mination. Cold had an un&vourable eflect on the seeds left: on the sur¬ 
face of the soil in the open in winter: false oat, charlock, radish and 
coinfl.ower. In the case false oat, injury occurred even when the seeds 
were covered with soiL The depth at which the seeds germinate, and 
their development, depend much on the nature of the soil. 

Seeds of charlodk may be of difleient colours, but black is their normal 
one, brown denoting abnormal maturation end arrested development. 
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the tor might be ploiighul otii. The tmf woiild leqtiiie to be knocked 
about with harrows until dry. It should then be burnt or left until IHIH 
by the weather. Tlowciing should always be prevented by mowing, graz¬ 
ing with slieep, or buiuiug, and yoimg tufts should be grubbed out and Immt 
when first seen. 


INSBCT PBSTS. 

qbkerauucs 70 - Aphid Notes from CalUomia. 

David&os, W. M. in Jomtal of Eeonomtc Entomology, Vol, 3, No. 5, pp. 404-411, 

Ccmcoid, N. II, Octflbet 191a. 

The pap^ under review reports several plant-lice not heretofore 
found in Califomia, of which three species are new to science. A few 
sexual forms are also dealt with and illustrated 

The species here recorded are the following: 

Ceratafhis lantaniae Boisd., taken on ferns in greenhouses; PhyUa- 
phis coweni Gillette (syn. Cryptosipkum tahoense Davidson); Calaphis be^ 
Udaecolens Fitch, whose sexuk forms occur in November on cultivated 
birch; Calaphis castaneae Budctonj whose* sexual forms occur in early 
November on chestnut; Euceraphh heiukig Kalt., whose sexual female is 
abundant on cultivated birch in*November; Euceraphis flava sp. nov., 
not uncommon on the under ade^of the leaves of Alnus rJtothbifoiia 
Nutt.; Aphis cardui, forming colonies on the young growth of several 
thistles throu^out summer; Aphis airipHcis 1 ., occurring on the upper 
side of the leaves of Chenopo^wn murak I/., Ihe sexual forms appear¬ 
ing in Ai^ust; Aphis saHcicola, abundant on willows throu^out the 
surmer, preyed on by the larva of a Lmcopis (Agromyzidae); Aphis 
maidis Fitch, colonizing com; Amphorophora ktysiphon sp. nov., occur¬ 
ring sparingly on the periwinkle {Vinca major) and Convolvohts mensis; 
Phorodon carduinum Walker, on the under side of the leaves of artichoke 
Incoming a pest; very susceptible b Califomia to fungus diseases; Jlfy- 
sns varians sp. nov., occurring an wild clematis {Clmaiis liffusHcifoUa 
Nutt,); Amphorophora riihi |^t.,[c 61 bifi 3 aiig’the terminal shoots of culti¬ 
vated blackberry and loganberry ^ occurrmg also on the wild thimble- 
berry {Rufm mUkanus Moc.^. Mao'osiphm chrysanihmi Oestl., on the 
young ^ots of a oompcmiAiMacrosiphm ^ranarium Knit., on various 
grasses in spring; Macrosiphtm soUmifoUi Ashm., on wild lettuce. 

1IB4MS OF ^ - The Vine Moth Oaterpillar Parasite (z). 

French, C. in: The Journal of fheDrpartnmt of ApkuUure of Vidona, Vol. X, Port 9, 
P- 552+1 plate. Melbonme, September igia^ 

Durmg the period from January to April, 19Z2, many shrivelled-up 
and dark-coloured Vbe Moth caterpillars were noticed on vbe leaves, 

(i) The Vine Moth Is Aggrtsta &yeiM I,ewin. See; PRsanat, Handbooh of the Desinultot 
Insects of Victona, Part n, pp. 101-107. MeEbonnwi 1893. (Erf.) 
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in Victoria, AnstraHa. On investigating the matter, the writer noticed 
that a parasite had been at work and all the live caterpillars had clusters 
of larvae on their backs. 

When the eggs of the parasite (a chaldd fly) are first deposited on 
the caterpillars, they are exceedingly s mall , but soon develop. The larvae 
grow fairly rapidly, and spread all over the backs of the caterpillais. 
The time occupied from the eggs being deposited ttutil the larvae are 
fully grown, is about a week. About the second day after the larvae 
are hatched, the caterpillars cease eating, and remain in one place, and 
at the end of the week they are dmply sucked dry by the parasite. 
When the caterpillars are dried up, the parasites cover them with a 
silken covering, and form their cocoous, emerging as perfect insects in 
a couple of weeks’ lime. 

When the perfect Hymenopterous insects were hatched out in the 
observation box, live caterpillars of the Emperor Gum Moth [Antherea 
eucalypli Scott) and several species of Cutworm Moth larvae {Mamesira 
emngi and AgroUs sp.) were placed in the box, but the parasite did not 
deposit eggs on them. 

These parasites are reported to be doing good work this season in 
many parts of Victoria, and it is hoped that they will keep the Vine 
Moth in check. 

The Life History and Habits of Cheyletas seminivoras Paokaid. 

Ewtno, H. E. in Journal of Economic Eniotnotogy, Vol. 5, No. 5, pp. 116-4^0. C(m>- 

cotd, N. H,, October igia. 

Cheyletus semimvorus Packard was first found in stored cabbage seed; 
the spedos, however, is not an enemy to seeds or to stored grains, for it is 
entirely carnivorous. When this acarid is foond among seeds or in stored 
grain it is here only to prey upon some other species, wtdeh is the real pest. 

During the winter 1911-1912 the writer came into possessiou of a 
sample of milled wheat which was badly infested by Tyro^yphid mites. 
Associated with these were found at first only a few individuals of 
Cheyletus seminivorus Pack. Some of these were selected to be used in a 
series of eaperienoes upon the life history and habits of this species, and the 
results so obtained are herr detailed. A few days after, the same sample 
was examined and it was found tiiat cut of 100 IVtoglyphids counted, 
96 had been sucked by the Cheyletus and were dead, and only 4 were alive 
and active. Thus in a short period of only a few days this predaceous species 
had multiplied and destroyed about 93 per cent, of the pernicious Tyrog- 
lyphids. 

82 ~ Lime-Salphiir Wash an Ineffloient Ovicide for Oodling Hotiu 

Savbo, V. I. la Journal of Economic Entomology, Ved, 5, No. 5, pp. 385-395. Concord, 

N. H., October 1912. 

Reports have occasionally been published showing a decrease in 
codHr^ moth infestation following applications of a lime-sulphar wash. 
Until within the past few years a coating of lime-sulphur upon insect 
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eggs has generally been considered fatal. Only recently have experiments 
shown a surprising lack of insecticidal power in spraying aphid and red 
spider eggs with lime-sulphur mixtures. 

The paper under review is a report of a preliminary series of ex¬ 
periments conducted during the fall of 1911, in order to obtain data on 
the possible efficiency of lime-sulphur in killing the eggs of the codling 
moth. !From an infested orchard, more than two hundred apples were 
collected iipon which codling moth eggs had been deposited. These 
were examined and only the apparently healthy eggs were used in the 
experiment, which was carried on in a laboratory. At first an attempt 
was made to spray the apples by means of an atomiser. This method 
was given up as a failure because the spray collected in drops cover¬ 
ing only a small portion of the surface of the apple, in which case the 
egg was more frequently missed than hit. "When the drops of spray 
were too large they would roll from the apple leaving a practically dry 
surface. The some would frequently occur on shaking the fruit. This 
was the first indication of the inefficiency of a lime-sulphur spray for 
killin g codling moth eggs. The failure of a spray to cover the eggs de¬ 
posited on the fruit is sufficient to exclude it as an ovicide, regardless 
of its efficiency in the laboratory. 

The method finally adopted was to place a drop of the spray ma¬ 
terial directly upon the eggs. These were divided into four lots : i) un¬ 
treated ; 2) treated with a one-to-30 dilution of lime-sulphur testing 
30® B (i); 3) treated with lime-suliditir one-to-30 with arsenate of lead 
added at the rate of four pounds to 100 gals, of the diluted spray; 
4) treated with a 5 % solution of calcium polysulphides containing a 
^^t amount of CaSfl03. The e^s were treated on the day collected. 

The detailed results are tabulated. They may be summarised as 
follows; i) 90 of 93 eggs hatched; 2} 85 of 100 e^ hatched; 3) 16 
of 23 eggs hatched; 4) 8 of 28 eggs hatch^. " With these results, then, 
it is evident that lime*sulphur, even too strong for use on foliage and 
fruit, is at best an uncertain ovicide, and its effectiveness is of doubtful 
value economically." 


(x) This method of spedficatka of the « strength » of limc4ulphnr, <10 oftra encoun¬ 
tered In the llteretnte, is uncertain, because a spedfle gravity determination of a lime- 
snlfdxnr soHalion is really a reailing of two (at least) 861 ntion*i of imknnwn densities, 
present in tmknown proportions and of different degrees of diemical activity. These two 
adatioms are the calcium pOlysnlphides (C^a 84 and Ca Sg) and the calchmi tfaiosolpfaate 
(C^aSgOg). The iiolysnidiides aie by far the moat active diendcally and undoabtedly the 
most im p ort a nt insecticidal ingredient in lime-sulphur. 

'Hie nearest approadi, at present, to a logical determination of the 1 strength s of 
Ume-sol^ur is a statement of the amonnts present of cslchtm polystilplilde and coldum 
thloBOlpliate. The writer used a 5 % solutimn of caldnm polysnlphide as a more certain 
test in addition to « a one-to>30 dilution of Ume-sttlphur, testing 30° B. 1. 

{Tht Avthor). 
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83- Campaign against Agroiis ypsilon in India (i). 

A CommutuecUioH from the Director of Aisrteuiture, Behar and Omsa, to ike hUenut- 

Honed InsHtnte of Agritultnre. 

In the Entomological Section of the i^cultuxal College at Sabour 
the most important work during September and October 1912 was the 
i^m pflign against AgroHs ypsilon. \^n the land was under water, the 
traps were set up on high lands near villages, and with the receding 
of the flood water they have been moved down lower and arranged 
according to our scheme of work. During the last two months, up to 
the end of October, 68 000 moths have been captured, which would, in 
the ordinary course of things, have given rise to 10 millions of caterpil¬ 
lars. Some first attacked areas have been picked off, and the number of ca¬ 
terpillars destroyed is 53 000. Omng to the abnormal weather conditions 
prevailing in the Province, the crop on the land is not as satisfactory 
as it should be. the campaign work is getting on satisfactorily, the 
effect of the work will be evident in another month's time. 

the potato^toring demonstrations have been wound up, as the 
season is over. A report on this work will be published later. 

84 - Insects injorioDS to Rice in the Philippines. ~ See above. No. 274 

85 - Moth Borer in Castor Oil. 

The Rhodesia Agricultural Journal, VoL X, [No. i, zoii*zo4. Sa]l6lnii7, Octo¬ 
ber, 191a. 

Experimental plantings of castor oil in the Transvaal and Rhodesia 
have shown that the insect factor is one of the mote serious handicaps 
to success. This view has been amply supported by the results of a 
small planting made m the spring of 1909 at the Erqierimental Station, 
Salisbury. By the 1911-1912 season practically every plant of the original 
planting was infested by DmntiUs capmis. It should be noted, that 
plants which had grown from dropped seeds germinating in the spring 
of 1910 had not yet been attacked. 

Several species of insects have been observed to damage the castor 
oil in Rhodesia, but by far the most harmful is the Moth Borer {Dm- 
mites capmis), which bores the stems and branches, the eggs are laid 
in masses on Ihe stem of the plants near the ground level and are yd- 
lowish in colour, smooth-surhiced and shiny, 'the method by which the 
young larvae obtain entrance to the stem has not been observed, but it 
is possible that they make their first few meals inside the leaf buds and 
penetrate thence into the stems, the exit holes of the moths are 
nearly always on the lower part of the stem or branches and the first 
dam^ is usually on the lower part of the stem. 

The full-grown larva measures rather over 2 % inches in length; it 
is thick and fleshy with prominent segments, the period of the larval 
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stage has not been accurately detertnined, but in this family {Zeuzeridae) 
this period is sometimes prdonged over more than a year. This species 
does not produce only one well-defined brood in the year, as half-grown 
larvae and full-fed larvae and pupae Imve been found in the same plant 
at the same time, aud some adult moths have bred out in May and Au¬ 
gust, while the moths in the Transrool have been recorded by Thomsen 
to have emerged in September and October. 

The female pupa is nearly i 5/4 inches in length and is a little larger 
than that of the mkle, which sometimes measures as little as i 34 inches. 
The female moth is considerably larger than the male and is provided 
with a prominent ovipositor with which to insert its eggs into crevices 
in the plant. The attacks of these insects ate frequently followed by 
those of “ white ants ”, which complete the work of d^tiuction very 
thoroughly. Borers are amongst the most difficult of insects to attack, 
and several methods are su^ested for their destruction; probably the 
measures which are used in England against the ” Goat Moth ” would 
be effective — a thick paste made of day, lime and soft soap is smeared 
over the stems and brmiches to prevent egg deposition. 

To destroy the borer in the stems, a small piece of cyanide is in¬ 
serted into the hole and the latter is stopped with clay. A few cubic 
centimetres of carbon disulphide injected into the burrow and the hole 
plugged is a method also likely to be very effective. 

When the borers are ktU^ by one or other method, the holes should 
finally be stopped up with grafting-wax, or some other substance, to pre¬ 
vent the ingress of other insect-enemies and injurious fungi. 

86 - Leaeopiera eoffeella, an Insect Paiasitio on fhe Coffee Plant at 
Sao Panic Brazil. 

THBBXNa, Rodolsbo (voti). No«ob cafezaes amea<;tid08 de uoa praga que ja' aitnlnou 
os fazenddroB do Rio. — Checaw e Quintaes, VOL VI, No. 4, ]ip. z-7. 8. Patdo, 
BrazU, Oct. 15, 19x3. 

The coffee plant in Brazil is, at present, one of the least subject to 
peste; nevertheless, it did not enjoy this totel immunity in the past. 

Thus from 1880 to 1890 HeU/rodera radidcola infested the roots of 
the coffee plant in the State of Rio Janeiro to such an extent, that the 
crop in some cases was reduced by 95 per cent. The nematode afterwards 
disappeared suddenly. About the same time, there appeared in this State 
the '* bicho do caf6 ” (the insect which the present article mentions as 
occurring in the State of Sad Paulo); its ravages were estimated by Dela¬ 
croix as affecting 35 i)er cent, of the crop, and by Van Delden lyaeme as 
destroying the whole crop in some plantations. This dangerous paiarite 
is a microlepidopter belonging to ^ family of the Tineidae, subfamily 
LyofuHanae. 

It was observed for the first time in the Antilles by Fetrotet and 
detetmined in 1848 by Gn^iia-Minerville, who named it Elachistet cofeeUa. 
In 1861, Stainton placed it m the genus Conloskma. Eord Walsingham 
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{Proc. Zool. Society, 3 >ndon, 1897, p. 141) recognized that this geniis is 
identical with Lewoptera. 

As the latter appellation had the priority, the writer gave the insect 
the name of Lewoptera (XiffedUi He mentions among related 

q^es, L. sdteUa, which does great injury in Europe to the leaves of 
apple, pear, etc. 

The havoc is wrot^t by the larvae; these are scarcely visible to the 
naked eye, and they penetrate throi^ the cuticle of the upper surface 
into the leaves and devour the parenchyma situated between the two 
layers of epidermis. The latter in the end separate from the parenchyma, 
becoming somewhat prominent, and assume a brown or reddish hue, 
hence the name of '* rust ” given to the disease in the Antilles and that 
of " iron spot ” {mancha de h%erro) by which it is known in Venezuela. 

A sin^e leaf can support several larvae (as many as 25 have been 
counted). The larvae remain in the leaf from 7 to 8 days, according to 
Perrotet (whose observations were made in the Antilles) and from 18 
to 20 days, according to Pickmann Mann, who studied the larvae at 
Vassourat>, in the State of Rio Janeiro. The discrepancy in the data is 
doubtless due to the differences of the localities and the climate. 

The laivae escape from the leaf by making on the latter an aperture 
I mm. in size, most often upon the lower surface, where the cocoon is 
usually attached. The chrysalis period lasts barely 6 days (only one 
observation has been made on this subject). There are several genera¬ 
tions in the year; these are most numerous in mild winters. 

Leucopkra coffeeUa has a wide area of diffusion; in America, it is 
found in the Antilles, in Venezuela and in Brazil (where it was probably 
introduced from the Me of Bourbon towards i860); it also occurs, amongst 
other places, in Madagascar, Reunion and Mauritius. 

Some observers bdieve that the insect is indigenous in Abyssinia, 
where it lives on the wild coffee plant. 

It appears that Coffea arabica Is alone attacked, C. liberica being 
immune. The amount of damage caused by this pest is very variable, 
being sometimes very slight, when a few leaves are a little injured,* at 
other times much injury is done, and the plant is so much wealsened by 
1 (^ of sap that one-fifth of the Bowers fall off. 

The present limitation of the injuries is probably attributable to 
the action of the parasites of L. cofetdda, viz, Etdophus csmiostotnaHs, 
Exothecus lehfer, a species of Apanteles, and another, hitherto undeter- 
mined, species of Eulophus. The writer has succeeded in breeding a 
hyperparasitic chaldd. 

I/amp traps ate recommended as a means of control (for the moths 
are nocturnal); also the collection of all fallen leaves containing larvae, 
which should be burnt, or at once buried; another measure is the rear¬ 
ing of the natural parasites of the pest. This is effected in small breed¬ 
ing boxes provided with nets with meshes fine enou^ to prevent the 
escape of the parasite of the plant, while at the same time permitting 
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the passage of the parasite of the insect. The writer adopted the 
latter method in the work he is carrying on. 

In the appendix, there is a bibliography of 9 works. 

87- The Oocorrence of the Oitnis Red Spider {Teiranychus myiHas^ 
pidia Riley) on Stone and Pomaceoits Frait Trees in Oregon. 

RwiNO, II. E.ln Journal of Economic EntotHology, Vol. 5, No. <5, tup. ir hi 5- Conooul, 

N. II., October 1912. 

In November 1911, while examining some leaves and twigs of apple 
trees at Corvallis, Oregon, for the common red spider {Telranychus tda- 
rius Iv.), the writer came across Tetranychus ifnyiUaspid^ Riley, the well- 
known red spider of citrus trees in Southern California. Since this ob¬ 
servation several records have been made of this species in Oregon. 

Ih the paper tinder review the writer submits notes on its biology 
and economy under the influences of its new host plants and new climatic 
conditions, and presents in tabular form the records of the species made 
in Oregon, 

Here in the autumn eggs are deposited on the twigs. These eggs 
hatch in the following April and the larvae feed upon tender leaf 
shoots. These mites continue to feed and reproduce from the time of 
hatching until the end of the rainy season, but with very little vitality. 
It is duriag July that the adults become very active and the eggs are 
found scattered about aU over the leaves, the species becoming very in¬ 
jurious by sapping the juices from the leaves and causing the latter to 
become pale or spotted and to curl up around the edges. 

As means of control summer sprays and, even better, some dor¬ 
mant spray to kill the eggs are advised. 

I4me-sulphur is not a satisfactory winter spray for the eg^ of 
this mite. It will not kill the embryos in the eggs at aU, but will, 
however, kill some, and at times perhaps 60 or 70 per cent, of the larvae 
after they have emerged. 

88 > Ear/as cbtorana, a Parasite of Satix viminalis { 1 ). 

’PVTMxro, Y. InaecteB dc I’Osier: Eanas ehtotana I4jm. — BuUelia de la So- 

etiU d^Ehtdes «t d« Vid^,ansaii(m da la Zoolo^ie atrrieols. Year II, No. 4, pp. 89-97 

Bordeato^ 19x2, 

The osier is one of the most widely cultivated plants of south-west 
iftance, especially in the Gironde and Corr 4 ze. 

Sed^ viminaUs I/inn. (“ Osier blanc,” the basketmakers' osier) is 
the most common species in the osier be^ of this district, and seems to 
be the most liable to fungus diseases, and to the attacl^ of parasitic 
insects. After the month of August, a rust of the genus Mdampsora 
attacks nearly all the leaves. 


(Erf.). 


(1) See No. 876, B. Hay zgxa; No. x702, B, Dec. X912. 
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Amongst the insect enemies of the osier, the goat moth (Cossus 
iigniperda Fabr.) and Sesia sp., the I/mgicomia Latnia textor l4nn., 
Oberea ooulata l4nn. and Aromia moscata I^inn., and especially the beetle 
Cryptorrhynchus lafathi, lyinn. make galleries in the undeigrotind stems; 
while the ChrysomeUna, of which the writer has already made a carefol 
study {Bulletin de la SociSti de Zoologie agricole, Bordeanz, 1908 and 1909), 
Earias chlorana lyinn., Sarrothripa revayana S. V., and many oth^ 
species destroy the portions above gronad. 

The two latter species devonr the shoots, which leads to the st^~ 
pzession of the terminal buds, and causes the osiers to ramify and to 
become valueless to the basket maker. 

The last-mentioned species is always much rarer than the first in 
the osier beds of south-west France. In this district, there are two genera¬ 
tions of Earias chlorana annually. The fiirst does havoc in May-June, the 
second in August-September and passes the winter in the chrysalis con¬ 
dition. The moths, which appear in May and in July, lay their eggs 
on the extremities of the osier shoots, one on each shoot. 

The caterpillar makes a cigar-shaped sheath by rolling together the 
neighbourir^ leaves of the terminal bud. It leaves untouched its shelter¬ 
ing sheath, and only devours the inner leaves. 

The writer counted more than 50 per cent, of infected shoots in some 
plantations. No remedial treatment can be practised with the view of 
affecting the ensheathed caterpillar; the best control method is the collec¬ 
tion and destruction of the dgar-shaped sheaths. The use of insecticides 
or insectifuges is less recommended, since the hatching period of the 
eggs of a single generation may extend over more than a month, which, 
together with the rapid renewal of the terminal leaves, would render 
the application of these remedies very difficult. 

To obtain any result, the treatment would have to be repeated every 
week or ten days during the laying season; this was in fact done by the 
writer, in his series of experiments. He states that he observed a simsible 
diminution of the damage after three applications of a simple cupric 
mixture, and more so when he msed a cupro-phenic, or cupro-nicotine 
mixture. Better results were obtained by dipping the extremities of the 
shoots into the compound than by spraying them. 

These treatments can only be carried ont in the spring, as the osier 
beds become too thick in August-6eptember. 

Cupric mixture sprayings are v^ efl&cacious, not only in the case of 
Earias, but also in tli^t of ChrysomeUna, and ru^. It is possible after 
having once deaied an osier bed of Earias by the repeat^ removal of 
the sheathed larvae, to guard {gainst reinfection by the setting of lamps 
or baited traps. 

A bibliography of ii publications is appended. 
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89' Crawl and Ikxdii in Agrinilime. 

JABLONOWSEV, J (Ditectoi of the Budapest Eatomological Slation) A Vaijoka Mesogoz 
doB dgban. — KodemAyek, V 61 . XV, No. 3, pp. 466>3o8. Budapest, July* 

Sept 1912. 

This is a detailed study of the part played by crows and rooks iu 
i^cultuie, according to publications printed in Hungary and elsewhere. 
The question is one of importance to practical agriculture everywhere 
where there are large numbers of roolb, and is one which the 

.igriculiuiist, ornithologist and agricultural entomolc^st. Species of CorvKS, 
especially the rook [Corvus frugilegus 1 /.), have partisans who regard them 
as actual allies of agriculture, but their detractors aver that they are 
injuriohs. The writer belong to neither side. 

In an eaxUer publication Vol. IV, No 2, iQio) 

and elsewhere, he discussed the data obtained out of Hungary. The 
present work is a critical study of data collected in Hungary itklf, and 
shows that the supposed utility of the rook was based on false biological 
views and oue-sided statistics. The writer states that the examination 
of the stomachs of rooks and of other insectivoious birds (kiUed by 
thousands) do not furnish the expected proof of their utility, but show, 
on the contrary, that they have destroyed inoffensive Wr^. 'IWdng 
these observations as a basis, M. Jablonowsky concludes that C. /wgt- 
kgvs h. should not be regarded as a wholly usrful bird. In places wh^e 
it builds its nests in large numbers, it is capable of causing considerable 
damage, which justifies its destruction. In comparison with the harm it 
does, its utility is very slight. Where it is only a bird of passage, this 
bird is for the most part inoffensive. 

90 - Birds and Bats injnrioas to Bice in the Philippines. — See above, 
No. 27. 

91 - The Cat Problem in Australia. 

SouSF, A. 8. JnT^ Agruutiitral GaMt of Nam Sovfh Walet, Vol. XXin, Part 10, 
19. 893-896, Sy^boey, Oct. 1912. 

The domestic cat of Australia has become wild and must be included 
iu the list of the destructive animals of that country. 

The cats which have become wild, are in some cases animals 
which have been turned out into the bush by their owners, others 
have run away, or have been liberated by stock owners as a supposed 
enemy of the rabbit. 

They have now become established throughout the land and are 
living <m the wild game. They devour small animals, lizards, opossums. 
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and even lambs, as well as rabbits. In the Macquarie Islands they 
were very nitmerous and destructive to the sea-birds, which sup^y 
the sealers with eggs. It was tbexefcne nece^ry to introduce dogs fur 
the suppression of the cats. When the latter were killed off, the d(^s 
then attacked the seals, and therefore had, in their turn, to be de¬ 
stroyed. Where the wild cat has establish^ itself, the ground game 
and small marsupials have greatly diminished, and it seems that in the 
future the partial extermination of certain species can be counted upon, 
while its influence on the rabbit question remains yet to be seen. 

Wild cats have practically no enemies in Australia. They seem to 
be reverting to a specialized type, that of a blotched tabby; in parts of 
Queensland, they are more or less striped and have a heavy ruff round 
the neck. In I/ord Howe Island, they are very dark, mottled grey, 
much larger than the average house cat, specimens up to 20 lbs. in 
weight having been recorded. 


AxfiBJtDO Rdgorri, taspomabik. 
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The Present Condition of Citrus Growing in Spain 

Juan M. Prisgo 

Professor of HorHeutture m the Madnd Higher InsUMe of AgrieeUwe. 

According to the latest official figures, which are fairly accurate, 
there are in Spam 117459 acres under oranges and 6363 acres under 
lemons. Other citrus fruits are not grown to any extent, and probably 
3500 acres would cover the area undber limes and citrons; further, these 
are hardly ever grown alone, but are planted in small numbers among 
oranges and lemons. 

The production of fruit in 1910 was 782 200 English tons of oranges 
and 623250 tons of lemons. 

The CmEE Okange-Growing Regions op Spain. 

The principal orange-produdng centres in Spain are the renowned 
adjoinir^ provinces of Valencia and Castell6n, the province of Murda 
and the province of Seville: these represent three distinct regions. 

In the /Srsf region sweet oranges, particularly Valentian, Imperial, 
and Tangerines, are almost exdusi^y grown: these are in demand 
on the English market and for consumption in Madrid. There are many 
other varieties, in particular blood oranges, which are much in demand 
for Germany owing to their good keeping qualities. 

Orange growing has long been carried on in this region along the coast 
and in the lower valleys of the rivers, where frosts are quite exceptional. 
It has now extended up the lower slopes and first plateaus of the neigh¬ 
bouring mountains, but the crop is here not quite certain. The soil in the 
orange groves on the low ground is clayey in CasteUdn and lifter in 
Valencia, but always deep; out of the vaheys the cultivable soil is poor 
and can only support oranges when carefully improved. This region also 
includes the groves in the provinces of Tarragona and A li c a nt e, whidi 
adjoin it on the north and south lespectivdy. Most of the oranges 
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esqported and consumed in the centre and north of Spain axe grown 
in this region. Of the I20 ooo acres in Spain, nearly xoo ooo belong here, 
and of these some 850 ooo are in the two provinces of Valencia and Cas- 
teU6n. The chief centres of production are Aldra and Caicagente in the 
wide valley of the Jucar, and Burriana and Villareal in the Mjares valley. 
The sub-region of the Balearic islands may be put with this region, but 
its production is dedining and of little importance. 

The density and even distribution of ^ population and the careful 
work of the men who attend to the trees and gather the crop axe fac¬ 
tors no less favourable than the climate to the good results of orange¬ 
growing. 

The principal orange-groves in the province of Murcia are about 
hlurda it^ and in the lower valleys of the Segura and the Vinalopd. The 
meteorological conditions are much the same as in the first region. The 
soils of the Murcia and Segura valleys are mostly more siliceous, and 
are very well suited for lemons, largely grown in liris region, and limes. 
These two crops, which cover nearly as large an area as the various var¬ 
ieties of oranges, give sweet and exquisite fruit, which does not keep 
very well. 

The distance from the ports has been the chief reason why these 
crops have not developed as wdl as in the Valencia region. 

The eastern provinces of Andalttsia may be induded in this secsond 
region, with which indeed they are already connected geographically. 
Ahneria and Malaga each grow some 1750 or 2000 acres and Grarnda about 
half this area. The valley ol the Almanzoia and the maritime and central 
parts of Granada and Malaga are the only areas in which this cultivation 
leaves the coast and extends to the dieltered slopes of the sierra of the 
Alpujarra. The soils are formed of transported material and are very 
fe:^e ovdng to the weathering and transportation of the parent Silurian 
slates. 

The commonest varieties are the Chinese orange, the Malta Mood- 
orange, the Grano de oro and Tangerines; the fruit is sweet and of good 
quality. Bitter oranges are also grown in Malaga and limes in Granada 
and Almeria. 

A good number of cases of oranges are eaported to England from this 
region. The home market takes the lemons and limes at good prices. 

Near the limits of this zone, especially in Granada, orange growing 
is somewhat neglected, so that the trees often suffer from gummosis. 
As the dead trees are ncit replaced, the yield is diminishing; it was, how¬ 
ever, never more than sufficient for local needs. 

The ihird comparatively importaut region is that of Western Anda¬ 
lusia, whose centre is the province of Se^e with over 3500 acres of 
groves. Here the dimate is le^ favourable, owing to the cold winters 
which are general. The chief districts are Seville, Mairena, Carmona 
and Dos Bermanas. By the valley of the Guadalquivir this important 
region communicates with the sul>xegion of Cordova, where it reaches 
its northern limit on the sheltered slopes of the cordillera of the Morena. 
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With this legion are also connected the groves in the provinces of 
Cadiz and Huelva, all on deep and fertile alluvium. The ^velopment 
attained by oranges in this region is generally greater than in Valencia. 
Bitter orai^es do best, as their flowers can stand cold; on and near the 
coast limes do pretty \rell, and those from Conil are celebrated. Many 
other varieties, both red and yellow fl,eshed, grow in the gardens and groves 
beside the ones mentioned. 

The cultivation is lucrative here, for the production is somewhat 
above the consumption and leaves room for export. The oranges picked 
in autumn are sent away, while those that hang all through the winter 
and get more or less dainaged by frost are sold locally at prices up to 
los. per cwt. ($2.20 per 100 lbs.). 

lack of care, particularly as to manuring and pruning, has led to the 
trees becoming infested with all the diseases which have recently ap¬ 
peared. 

In some of the remaining provinces, such as Barcelona in the north¬ 
east, Badajoz and Ciceres in the south-west and Fontcvedra and Co¬ 
runna in the north west, oranges are grown on a small scale in sheltered 
places or close to the sea. 

The culti^tion of citrus trees is not everywhere equally careful. 
In this respect the east coast (Valencia) region may be taken as a model. 
The worki:^ of the ground is generally satisfactory, except that trenching 
is not usually carried out before starting a grove: this is due to lack of 
an economical implement for the purpose. 

Manuring is copious, but the formulse used are not always sound. 
Irrigation leaves nothing to be desired, as in this region it has long been 
practised. 

In this region the picking begins in early November for Imperials 
and Tangerines. Some fruits ore picked first rather green to relieve 
the tree and encourage the ripening of the rest; a second jacking is carried 
out in January and February, and the late fruits are picked dead ripe 
up to April. In the province of Valencia there is also a small second crop 
towards the end of summer — the result of a late and more or less irreg¬ 
ular second flowering. 

In the Andalusian region the cultivation is much less careful: the 
manure is almost always insufficient, and the neglect of pruning is shown 
by the tanked crowns of the trees. For this reason the trees have sufier- 
ed badly from diseases. 

The list of pests which infest aU our orange-groves with greater 
or less intensity is large; the following are the most important: Chry- 
iomphalMS dictyospemi Mask.(“piojo rojo*’), Myiilaspis oitficola Pack 
serpeta *’), De^lopim citri Bisso (** cochinilla algodonosa"), and 
Aspidioius hederae Vallot (“piojo ” or “cochinilla Wancos'*). 

The first of these is the most important, owing to its prevalence 
and the damage it does; the agricultural associations and Go^mcment 
inspectors have organized a campaign against this scale: this campaign 
bei^ to be effective as soon as hydrocyanic add fumigation was taken 
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up and the worst attacked provinces were provided with the necessary 
stafi and appliances for the work. The Committee of “ ingeniexos agro- 
nomos ” to whom the work was entrusted has now 32 tents and an effi¬ 
cient stafi of trained men. 

Economics Orange Growing, 

The figures given above lor the area and yield or citrus fruits in 
Spain, which show what great importance these crops now have for the 
countty, have been reached in a short period, for in 1870 the production 
was only one-third of what it is at present. 

The upward movement, which was due to the demand on the English 
market and the extraordinary development of sea-transport, kept on 
increasing in the last decades of last century. In the east coast region, 
particularly in Valencia and Castelldn, the groves increased very ra¬ 
pidly. In Aidra, Jddba, Carcagente, Villareal, Almauzora, Burriana 
and many other ^stricts they increased four- or five-fold in a few years. 
Very poor land was brought under cultivation at considerable expense 
for improvements, induding drainage or irrigation. This great exten¬ 
sion slowed down considerably towards the dose of the century, owing 
partly to economic conditions becoming less and less favourable to this 
superabundant production. 

The accompanying table gives the %uies tor exports for the decade 
iqoi-1910. 


You: 
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Oranges 

remon. 
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£• 

** 
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* Calcateted at 35.30 pesetas to £ x. 
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There has been an increase all along, except for irregularities due to 
variation in the crop. So far no serious difficulty in disposing of the prod¬ 
uce has been experienced. 

The value of the exports seems to have changed very little during 
the decade. If the customs f^ures are to be credited, there was no great 
deviation from the mean price (5s. 6i. to 6s. per cwt., or $1.22 to 1.30 
per 100 lbs.) except in the 3rears 1904 and 1908, when it was exceeded, 
and 1909 and 1910, when the price was as low as 4s. lod. per cwt. ($1.05 
per 100 lbs.). From the above figures the changes in price are not very 
dear, but considering that other reliable %urts (i) for 1902 fix the price 
of oranges at 4s. it may be taken tliat the change has not 

been unfavourable to the production, considering that in the last few years 
the lowering of price has been compensated by the rise in the value of 
Spanish currency on exchange. 

Can these prices bt considered paying ior the grower? 

Sr. Sanz Bremon, in his work ‘‘ Riqueza agricola de la provincia de 
Valenda," calculates the average yield of an orange grove in full bearing 
at 176 lbs. per tree and 18 000 lbs. per acre. The annual expenses, in- 
duding interest on capital and the writing off of the ex^jenses incurred 
before the trees come into bearing, amount to £15 ($73) pej acre. Taking 
the fruit fallen and consumed at home as one quarter, and reckoning 
it at IS. 7 i. per cwt. (35 cents per 100 lbs.), and accepting the figures 
given by the Commission on iidand customs duties, the aunud production 
per acre may be taken as follows: 

I-) 5(10 Ibb. of oranges at 45, per cat. ( ht.o6 per luo Ibb.) • S39 7s6d{in 4.3.10) 

4 500 lbs. of oranges alls. 7d. per cwt. (35c. per 100 lbs.) . . , C 3 3s 8<i{S 15.75) 

Total . . . £32x15312(9158.85) 

There is thus a net gain of about £17 los. (|86) per acre, quite a sat¬ 
isfactory result. In the other orange-produdng provinces the conditions 
are generally no less favourable. While there Is no other region in which 
the production is so considerable (the average for the whole of Spain 
being not above 13 500 lbs. per acre) or so valuable, yet elsewhere the cost 
of production is generally less owing to the lower value of the land and 
the cheaper labour, as in the Andulusian provinces. 

The condition of dtrus growing would be better if both the yield 
and the means of disposing of it were always in a normal state. But 
owing to complex dreumstanoes, this desirable situation is frequently 
not attained. At numerous places in the east coast region, partictdarly 
in the province of Castelldn, the groves have been established on un¬ 
suitable soil, necessitating heavy expense for its improvement. To ob- 


(x) See: y trabf^os de la Comision exlrain^lameftterla de cotuumoa,**. Eatado 4S*‘m 

{Aufhot^a netdi. 
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tain water, jfor instance, wells had to be bored through rocky beds. In 
such cases the costs of forming the grove entail a much heavier charge 
on the annual expenses, and the yield generally does not equal that of 
the valley groves. 

In many places, certain factors of more or less constant and general 
action, such as the steady rise in rents of land and the new diseases, 
have an unfavourable influence on the economics of production. Again, 
while so far the disposal of the produce has always been possible, yet 
it is less easy than formerly, and the characteristic difBculties oi; over¬ 
production are beginning to be fdt. 

The commercial organization, with its sales ill-regulated, its forward¬ 
ings badly distributed and poorly graded, and the frauds of its mono¬ 
polizers, tends to depreciate the produce and combines with the already 
existing causes to produce a distinct slate of uneasiness, which is consid¬ 
ered by some as a veritable crisis in Valendan citrus growing. 

It should be remarked that in the other orange-growing districts 
the conditions of the market continue to be highly favourable ,* indeed, 
in the east coast region itself, Murda and Alicante continue to increase 
the number of their plantations and the size of their export figures, and 
the growers make no such complaints as do those in Valencia and Cas- 
telldn. It is evident that the over-production is confined to these two 
provinces. 

My idea is that the facts just mentioned give evidence of a marked, 
but not irremediable, crisis. The farmers' assodatiou is developing 
rapidly in the most afi^ed provinces, and the organization of sales and 
exportation will easUy be accompHshed by the cooperative societies 
now in progress of formation, and the Government seems indined to en¬ 
courage the movement. The control of orange pests is already cfiBcadous, 
thanks to the generalization of the hydrocyanic add method. If these 
improvements can be further added to by measures for putting an end 
to the disorder of the new and generally badly situat^ plantationb, 
orange growing in Spain will recover its former prosperity. Further, the 
development of the utilization of the secondary products (orange flowers, 
dtric add, bark), still in its infancy, will fur n ish a new source of profit, 
which the associations will find it easy to exploit. 

It is evident that for this crop, as for all others, the future is uncertain, 
and a constant watch must be kept on competition so as to see how best 
to override it. For many years Spain has had to compete with other 
European countries. In other parts of the world thousands of acres of 
oranges and other dtrus trees are being planted every year. This future 
competition (to which indeed all other Etuopean crops are subject) must 
be provided against by perfecting methods, continually adapting them 
to local requirements and turning out the type of fruit Hked by the con- 
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Calf Rearing on fhe Emulsion System, 
with Coconut Butter as Cream Substitute. 

by 

Dr. Paul Schuppij 

Director of the School of Alpme Economy 
at Grabnerhof, Siyrta, Austna. 

With the rising prices of milk and the better methods of turning the 
milk suppUes to account, it is natural that an attempt should be made 
by calf-rearers to discover effectual substitutes for this substance. Many, 
indeed most, of these substitutes have proved useless and do not replace 
milk in at all a satisfactory manner. Although a certain measure of suc¬ 
cess can be obtained by giving a calf milk only for a short time after its 
birth, and rearing it subsequently vdth the assistance of every possible 
feed, provided the greatest care and a certain amount of money is expen¬ 
ded ; yet the results are not wholly as satisfactory as if the young animal 
had been supplied for a longer time with milk, even if skim milk is grad¬ 
ually substituted for whole milk. According to this method, a heifer 
calf would be given milk for about 5 months, war. whole milk for 2 months, 
this being gradually replaced by skim milk during 2 months, and skim 
ruilk being fed alone for the last month. In the case of a bull calf, milk 
is given for 8 months: whole milk for 2% months, a mixture of whole 
milk and skim milk for ^ months and skim milk alone for 1^4 month. 
The guiding principle is never to give the calf a large quantity of milk, 
but to give it over a considerable period. The expense entailed is not 
great and the result far mote satisfactory than if a large quantity is given 
at first and soon discontinued. The result of the last-mentioned system 
is to produce a fat animal at first, i. e. one that has a large amount of re¬ 
serve substances, which are of little use to a calf. Chi the contrary, 
if the over-feeding is continued throughout most of the rearing period, 
the result is a direct decrease in the milk yield. When the milk rations 
cease and the calf is fed on non-fatty substoces, it loses the fat it put on 
when fed on milk and becomes pot-bellied {Hm^lauch). The aim of the 
bleeder in rational feeding is to supply the young beast with such food 
as will enable it to use all its energy for the purpose of its perfect devel¬ 
opment ; or in other words, the growing power of an animal must be con- 
^ually brought into play by means of its food, so that its growtii gets 
ho check. 

In 1905, at the Dairy Congress in Paris, the writer became acquain¬ 
ted with the system in vogue inPrance of replacing milk fat by another 
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animal fat in calf-rearing and fattening. Enconraged by the success 
of the method, he made experiments in the same direction. In order 
to ensure satisfactory results and to obtain as much difference in cost 
as possible between milk fat and its substitute, he selected for the latter 
a vegetable fat, namely that obtained from coconut; this fat has also 
been used for cookmg purposes as a butter substitute. The cheapest 
fats are those obtained from plants. Coconut fat also contains gg per 
cent, pure fat, which is not usually the case with other similar substances; 
adulteration is so far out of the question, as no cheaper raw substances 
can be found. By mixing 35 grams in about i litre of skim milk, a milk 
with 3^ per cent, of fat was obtained, i. e. one corresponding to the 
average milk used in rearing, for it is of no special advantage to give 
calves milk which is extra rich in fat. 

In order to make a suitable mixture, the fat and skim milk are heated 
to 600 C. and passed through an emulsion drum. Emulsion machines 
of this kind are supplied by the firm of E. Bazzi and Co. (Engineers) 
of 4 Viale Venezia, Milan, Italy, and Messrs. R. A Eister and Co., Durs- 
ley, England. The object of both these machines is to obtain a mixture 
of sHm milk and of melted plant fat suitable for feeding; the mix¬ 
ture must not be allowed to stand, but should be made fresh each time^ 
as the fat rises like that of whole nailk, and thus each calf does not receive 
the necessary proportion of fat and sidm milk. It is not possible to mix 
the plant fat and skim milk with a hand apparatus, and all attempts 
whi^ have been made to do this have proved unsuccessful. It has 
been shown by experience that the use of so-called emulsion-milk is apt, 
tmder certain drcumstances, to cause scour; but this can be largely be 
avoided by pasteurizing the skim milk. 

The feeding is done according to the accompan3dng tables (pp. i6g 
and 170). 

tables are taken from Eeitfaden der Wartung mid Plege des 
Milebviehes ” by Dr. Paul Schuppli, published by Messrs. Parey, Berlin. 

The calves are usually fed three times a day for the first few days. 
After a week, this is gradually reduced to twice, so that the daily amount 
given in the tables is fed in two portions, early in the morning ai«d in the 
evening. It should be mention^ that the calves are given hay when 
they are a week old, but no water till the daily mtiou of emolsiou and .skim 
milk begins to decrease, and then i^quart of water is substituted for 
every quart of milk which is withheld ; it is however always given after 
the dry food, instead of before, as was the case with the emulsion milk. 
When the calf is 8 weeks old, it is given oats and wheat bran; the ration 
for the heifer calf is i lb. each of oats and wheat bran, until the milk is 
withheld altogether; while for bull calves, the amount is 3 lbs. of the two 
together. Towards the end of the first year, this ration is gradually les¬ 
sened and finally ceases in the case of the heifer caH, but the bull calf 
is given oats and bran for over a year. The best food for the heifer calf 
is not one which influences milk production, for it is only the first stage 
of development which should be taken into consideration. 
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Tabi^ I. 
Bull Calf. 
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*) In this part of thu laUe the litre is taken as cqnal to the qoart, bo as to a\'ol(l fractions; 
to obtain the exact amoants given by the anthn:, subtract one-dgbth from the flfi^ntes: thus 
10 quarts becomes SVii "“d 8 becomes 7. 


Ihfi following table gives the results which have so far been obtained 
with calves reared on emulsion milk at the Giabnerhof School of Alpine 
ilSconomy from 1905 to September 1912. 



Nnuber 

Avcraie iaetcMm 
per calf per day 

Mnxboden bdfer calves. 

. . . 90 

1.63 

MmbodenbnU and steer calvet . . 

. . . 78 

2.05 

Pinsgauhdfer daves . 

• • • 44 

J.70 

Pfnsgan bon and steer calves .... 

. . . ^6 

Z.91 

Totalnwuber of catves . . 

. . . 258 

i.8a 
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Tabws II. 
Heifer Calf. 
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*) See note under preceding table. 


Tliey as is seen, relatively satisfe-ctoiy: not much mote can 
be lequiied for producing cows of good performance which are healthy 
and possess good powers of resistance. 

Stress should be laid on the fact, that a hardening system was carried 
out simultaneously with the prescribed method of rearing. Consequent¬ 
ly, the growth of the atiimals was 1^ in proportion than if they had been 
stable-reared, but the often greatly increased growth which sometimes 
occurred in spite of similar feiking is thus ezpl^ed. When they are a 
fortnight old, the calves are taken every day in winter to the exercising 
ground, which has a sunny aspect but no special shelter; in summer, 
they are turned into a pasture, where they at once be^ accustommg 
themselves to a grass diet. Of coarse, they are still fed in the shed as 
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before and the same amoimt of bulky food is given till they are able to 
obtain sufficient grass, when of their own accord they refuse the corres¬ 
ponding amount of dry fodder. In this way, the grazing period is got 
over without scouring or much loss of weight. The only precaution that 
is taken in bad wea^r consists in rubbing down the very young calves 
with straw as soon as they return to the shed, to prevent chill. 

The chief advantage in emulsion feeding is that the same results 
are obtained as with a mixture of whde and skim milk and at far less 
cost. 

Of this the figures in Table IV (next page) give the best proof. 

Remarks on Table TV. 

x) The price of whole milk la taken at 18 heller per litre ( 8)4 per galkm) 
on accoont of the general rlac in the price of milk. 

a) The cost of preparing 25 gaUoos of emnlaion milk is let^xmed as follows: s i, 

94)48B3QaQso{aikimmilkat3)4<^. 4 y 

(the 2 quarts laddng ate made tip by the cooount fat, of whkh 8 V4 lbs. win 
make the total up to 23 gallons). 

8 */4 lbs, of coconut fat at 6 )4<^. per lb. (indtiding carriage and prqpaiation) . . 4 6*/i 

Cost of preparing 25 gallons of cmulsiaQ mine (irutodingdepre^tion 00 madiine) 3 

OcHtof25gallan8 0 temtil 8 l(Himilk...9 48/4 

Therefore one goUau wlU coat 4^d 

3) A fifteen yean’ average at Grabnerhof School of Alpine Ramomy gave 207 
atall'feeding days and 158 gracing days. The costs of the stall-feeding and gracing days to 
heifer and bull calves axe based on the eaqperienoe obtained there. 

4) The straw reqairemeut is small, owing to the shortness of the stalls and the depth 
of the drainage gutter: the amount aliowed is enon«(h to calves up to a year old. 


5) A man who mUks z6 cows receives: £ 9 d 

Wage8:permonth36s. 8(f., orperyear.z6 00 

Board and lodging: per month 23t.4d.; per year.14 00 


Total ... 30 00 

The attentioiL to one cow therefore comes to . 1 X7 0 

Redconing one-third to a cslf. 22 6 

6) The cost of stabling to one cow Qnduding food roams, manure pit 

and water troughs) comes to about .33 6 8 

With interest at 4 % and tqikeep at 2 %, the cost per cow per year will be . . a 00 
Reckoning one-third to a calf. 23 4 

7) I4ght and veterinary expetiBes are reckoned to a cow at. 50 

Itoacalf . X 8 


8) The management of breeding most certainly be induded in the cost of rearing, 
on the assomptlan that every breeder will incur certain expenses to the usefol purposes of 
performance testa and sdeetton of stock, and will also pay a subscrlptian to hisAsscolation. 

9) The valnc of the dung is estimated according to the amount produced, and it is as¬ 
sumed that there is a snltable pit to storing it. 

lu these reaiiug expenses the value of the calf is uot iududed, as this 
dspeuds on its bte^, descent, etc., and is therefore very vamble, as is 
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also the danger of loss. The e^nses must be understood to refer to 
a calf that is safely reared. 

The difierenoe in cost between rearing calves on whole and skim 
milk compared with the espense of using emulsion milk as well as whole 
and skim milk is, as the above table shows: 

For a heifer calf .£3 

For a bull calf . £b is. 6 d. 

Thus the advantage is on the side of the emulsion-milk system, 
and as the saving is very considerable, the trouble and labour entailed 
in making the emulsion milk is fully repaid. 

It still remains to be shown that the j^al weight of cows reared on 
this emulsion is not inferior to that of animals raised in the ordinary 
way. There was no difference in the final weight of five-year-old Mur- 
boden and Pinzgau cows reared according to these two systems at Grab- 
nerhof. The weight of 19 Murboden cows in igo6 averaged 1302 lbs.; in 
1911, 43 cows averaged 1346 lbs., and amongst the latter were I2 animals 
which had been reared on emulsion. Thus, in this case, the final weight 
had increased rather than the reverse. 

The emulsion system is certainly troublesome and requires great 
exactitude, but as the foregoing statements have shown, it is remuner¬ 
ative and much to be recommended. This has been proved by eight years' 
experience at Grabnerhof, and is corroborated by ^ eaperience gamed 
on other estates. 


Measures adopted in Sweden 
to spread Book-keeping among Farmers 

by 

M. I,. Nanneson 

Professor at ihs ScIuh^ of AsricvlHtre at HvHan, Swedm. 

Up to recent years, when the measures adopted in Sweden to promote 
book-keeping among formers were discussed, the only one that could 
be mentioned was the instruction given in this subject in the higher and 
lower schools of agriculture. It is tuue that some ossodatiems of rural 
economy, among others that of the province of MahnShus, had since 
1880 published forms of book-keeping adapted to the requirements of 
small and medium farmers. But it was only with the introduction of 
prizes for small farms that book-keeping was mote generally introdn^. 
For the last twenty years, every year and in each province an examina¬ 
tion is made of small properties (tp to 30 acres) worked by their owners, 
and the most deserving are given rewards of which there are three da^es. 
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It was established in 1902 by the Statutes regulating these xewaxds 
that the fatmer who for his farm has received a prize in money can¬ 
not be awarded a second prize for the same farm unless he submits to 
the Commission o£ prizes his notes drawn up according to the forms fi-irWi 
upon by the Direction of Agriculture, and collected by him since the 
at which the first prizes were distributed.” Thanks to this method of 
obliging farmers who wish to compete for the State prizes for small dinn¬ 
ers to keep their books, a well regulated system of book-keeping has 
penetrated very widely among the more advanced small hirmers. 

Li the larger farms the Italian system of book-keeping by double 
entry is adopted almost without esxaeption; among medium sized farms 
it is also very frequent to fibad that bo^-keeping, at least by sin^ entry, 
is practised ; but with the exception of the small farms that have taken 
prizes, the practice of book-kee]^g has spread only to a trifiing extent 
among small farmers. Nevertheless of late years it has been observed 
that the interest in book-keeping has increased in a most satisfactory 
manner among Swedish farmers, and it may be added that the small 
and medium farmers have not b^ less keen than the others. ]^or this 
&ct there are several reasons. Thus, the ever increasing intensity of Arm¬ 
ing has caused the need of centred to be more sensibly felt, 'llie spread 
of Control Associations (at the beginning of 1912 Sweden possessed up¬ 
wards of 700 associations for the amtrol of dairies and in general also of 
pig rearing concems) has contributed a good deal to a better understand¬ 
ing of the economic importance of agricultural book-keeping. Besides 
by the law 0/1910, which establishes taxation on capital and on income, 
agricoltural book-keeping has, to a certain extent, b^ rendered compul¬ 
sory in Sweden, as, according to this law, the net income of the farm 
is the basis for taxation by the State, and as soon as the assessed value 
of an estate emeeds 25 000 crowns (£1357) the farmer must be prepared to 
confirm the correctness of his individual de^ration by his well-kept books. 

Owing to the prominence thus given to this question, the campaign 
to encourage book-keeping especially among small and medium farm¬ 
ers has been carried on wildi renewed eneigy. Among the measures 
lately adopted in order to extend the movement among practical farmers 
the following may be mentioned; 

X. The creaHon of a^icaUnral booh-heeping bureaus. — In 1911 
and 1912 bureaus of agricdtural book-keeping ^ve been established 
in several provinces by associations of rural economy and by other asso¬ 
ciations formed especially for the purpose. In order to explain the or¬ 
ganization of these bureaus the following extracts are given from the Sta¬ 
tutes of the agricultural book-keeping association of tl^ province of Mal- 
mbhus, which has its seat at MalmS (at present this association, wfaidbL 
numbers about xoo members possessing among them a total of 14 820 
acres, is the most important): 

" The Assodation is organized as an economic association without 
personal liability, and a repres^tative of the Society of rural ecottomy 
of the province has a seat on its committee. 
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** Tlie book-keeping bmeau established by the Assodation has the 
following objects in view: keeping and closing complete fanning accounts 
based on the leports or 3^rly journals sent by fanners; auditing accounts; 
making inventories; drawing up individual dedamtions; distributing 
forms for book-keeping; and compiling, from the material which it receives, 
reports of a certain importance for elucidating economic questions of 
general interest." 

"As for the diSusion of book-keeping, this is divided into three 
principal categories: A, simple agricultural book-keeping; B, moie ex¬ 
tended book-keeping, with special accounts for the various branches of 
the farm; to which is added for C a detailed control of the returns of the 
various crops." 

The sutecription to be paid for the keeping of books is based on the 
tune spent for each member, and the minimum fee for closing accounts 
is, for the three types of bo^-keeping above mentioned, 20, 40 and 60 
crowns (£i is. 8d., £2 3s. 4^. and £3 5s.) respectively. The sum to be 
paid for keeping the books has varied up to the present from 0.50 to 2 
crowns per hectare of field (2^. to 10^. per acre) according to the size 
of the &im and the more or less complete system of book-keeping. 

This association works also in connection with the control assoda- 
tions ; the assistants of the latter assist the farmers in keeping their cur¬ 
rent accounts, after which the control and dosing ppeiatioos are done 
at the bureaus. 

2. The appropriations granUd by the State and the Associations 
of rural economy for the spread of the practice of book-keeping among small 
farmers. — Accor^g to a resolution voted by Parliament in 1911 a sum 
of 15 000 crowns (£900) is granted every year for distribution among the 
small feumers, who apply to the book-keeping bureaus approved by the 
State and by the assodaticm, of rural economy. This subsidy is paid 
to the bureaus to which the hirmers have entrusted the dosing of their 
accounts, and it amounts to 15 crowns (i6s. 3)^d.) during foor years 
lor eadi account dosed in the course dE the year, for farms not exceeding 
185 acres of arable land ; it is ^ven on condition that the interested as¬ 
sodation of rural economy pays an equal sum. 

3. Special courses of book-keeping for farmers. — Two years ago, 
on the initiative of the associations of rural economy and of some private 
persons, a great number of courses of book-keeping were oxgani^ 
throujjhout the country for the benefit of farmers. These courses, which 
last only a few days, have generally been well attended. Purther, instruc¬ 
tion in sim|de agricultural book-keejang is frequently a part of the pro¬ 
gramme of the complementary schools attach^ to the primary schools 
in the country. 

An active campaign is thus being carried on in several ways through¬ 
out the country, with the object of spreading the practice of agricultural 
bobk-keeping, and it is to be hoped tbat, with time, this work will be re¬ 
warded by success. 
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AGRICUI^TUm mmi/IGHNCE 

GENERAI, INFORMATION. 

9 » - Tho Enooniagement oi Flax, Hemp and Olive Growing in France. 

Bncoiin4;e>tncnts & la cullurc du I<m, de la Chanvie et de I'OUvier <ui Fiance. —- JounuA 
OffipA dela Rtbvbliqtie F/atifuse, Year X 14 V, No 3^1^, p 10576 I’Brib, DeceniF 
ber x8,19x2. 

The kw cf Apiil the Qtibi 1910 allots to cultivatois of flax and hemp, 
from the commencement of the financial year of X910 and for a peri<^ 
of six years, prizes to an annual amount (mduding expenses of verifica¬ 
tion and. control) not exceeding 2 500 000 fr, (£zoo 000), and which will 
be allotted, within the limits of this sum, m proportion to the extent of 
the areas sown, the mimmum extent being 20 acres, the sum at no time 
exceeding about £i per acre (60 fr, per ha.). The amount of this prize 
is fixed for the financial year of 1912 at £i per acre. 

By a ministerial decree of December the i6th 1912, the amount 
of the prize for the cultivation of the ohvo allotted by the kw of April 
the 131111910 (i) is fixed for the financial year of 1912 at 55. 6 d. per acre 
(17 fr. per ha,). 

93 ” Begnlatlolui lor Cattle Sales on a Large Scale in the La Villette 
Market, Park. 

Ref^eatation du ventes en gra sor Ir tnarch^ auz bestlaux de U ViUelle,—/ovfMiI 
OffiaA d $ la Rilvbhgai . fratifane , Year XUV, No 34 b pp. 10575-10576 Bansi neceu* 
ber 18, 1912. 

By the decree of the 27th of June, 1912, a Commission was appointed 
at the Ministry of Agriculture for the purpose of consideiing the amend¬ 
ments to be introduced into the deaee of the 22nd of January, 1878, 
regarding sales on a large scale in the Paris markets, m o^er to enable 
cattle to be purchased at first hand in the market of La ViUette, 

The members of the Commission were nominated by a decree of the 
i6th of December, 1912. 




{i) See No. 2666, B. Atig-Bept-Oet xpxt 
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94 - Horiicaltare in fhe Hungarian Budget for 1918. (Estiact from 
the statement on the budget of the Royal Hungarian hfimstty of 
Agriculture.). 

Gertenbau, Obstban uud Batmunidit In dem StaatsvoBiisdilag fOr dan Jafar 19x3. — 
VolkswirtsehaftUch* MUteOtengM ema Zttr Qtientienmg dcB Anriandeg hemu^ 

geben -mm kOni|^ ung. Handelamlnteteritim, Year VII, Part X, pp. 1438-1444. Bnda- 

peBt, October igia. _ 

Under the head of personal eagpenses of class 26, chapter XX (hor¬ 
ticulture) the foUoudng sums were located : 


Pot xgi2 .fi 6 350 

For 1913 .ftx3 635 

Increase for 1913 . . . S 6285 


Owing to the limited means at the disposal of agriculture for this pur¬ 
pose, the Minister of Agriculture has decided to rent fields near towns, 
industrial establishments and watering-places, for the growth of vege¬ 
tables and flowers, and to give spare time employment to children who 
wish to improve in horticulture, instead of costly lectureships, which will 
in future only be established in a few important places. 

At the same time, coloured photographs of plants, fruits, etc., will 
be prepared, for the instruction of tlw child^ during the winter by means 
of lantern projections. These practical meetings wilh be continued for 
a year or two by the ordinary agricultural st^, till the schoolmasters 
or other State employ^ have qualified for the continuation instruction 
of the children. 

Among temporary expenses, £1667 have been appropriated under 
the' heading: ” for publishing martet prices of horticultural produce, 
and for the organization of sales of the same.” This expenditure is amply 
justified by the state of the markets, which dearly diow the lack of in¬ 
formation concerning buying and selling. 

To remedy this state of affairs in the future, an oiganization will 
be created under the Ministry of Agriculture, consisting of employes 
of this department, reporters and persons who have gained some Stete 
certificate in horticulture ; by means of this, the trade will be able to have 
information on the marbrt prices of the whde country, and the central 
station will have a sure foundation for the rational introduction and ex¬ 
tension of certain branches of production, while preventing its happening 
that the demands made by fordgn countries cannot be acceded to owing 
to lack of information as to the provenance of goods. 

In connection with this question, the sale of the products must be 
seen to, especial care being taken that the smaD growers are not too much 
at the mercy of middlemen. Small growers must be able to sdl their 
goods to reliable salesmen, and must be instructed in grading and packing. 
The realization of this double purpose is only attainable by mateii^ 
State assistance, for the necessery guarantees can only be obtained — 
until such time as commercial confidence in this organization is estab¬ 
lished—by payments in hard cash. 
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The Royal Hungarian Ministry of Agiicnltuie \rishes to assist tins 
commeraal cntapiibc by apjK'inting packeis, ai d by the grafting of finit 
trees by State agents in cases where obstacles to the activity of the or¬ 
ganization are loimed by the lack of nnifoimity in the fruit trees. It 
also wishes to bear the expenses of organizing fruit markets where the 
grading and packing of the products purchased in advance are carried 
out atthe grog’s. 

Por starting and helinng market-gaidens, £833 were voted in 1913. 

The organization of such market-gardens was taken up by many 
municipalities, communes and corporations. 

At the same time, to obtain greater and more lasting results, it is 
necessary to su]^rt the production of the types of fruits whose market 
value is increasing, and for this purpose exiidiug centres of production 
should be encouraged and fresh ones started. 

'With regard to the improvement of quality, which necessitates the 
creation of Ezpement Stations, the State will undertake to bear consid¬ 
erable expense; it will also see to the formation of new central stations, 
for proprietors can only start on market gardening when there are ex¬ 
amples to follow and success is plainly evident. 

The State should therefore organize the whole production by start¬ 
ing undertakmgs dheaply, and arranging for their direction by compet¬ 
ent State officials who will teach the people. 

For starting and assisting estahlisWents for horticultural seed im¬ 
provement, the budget has allocated £833. 

The production of agricultural seeds has been greatly encouraged 
by the company for the ** production of Hungarian agricultural seeds, 
which edso undertakes the growing of some vegetable seeds. The ac¬ 
tivity of this society, however, is directed only to exportation. 

To do away with the disadvantages of getting the seed required at 
home from abroad, the first thing would he to set np small estahifishments 
for seed-growing on plots surrounded by small farms. The results ob¬ 
tained would be made known among the growers, who would theu them¬ 
selves take part in it. 

The production of seed might he increased if the director of the chief 
trial station were to undertake the giving out of reliable information, and 
if the purchase of the seed grown were guaranteed in advance, as the best 
firms of seed merchants have dedaied they would he willing to do. 

In spite of the favorable climatic conditions, which allow of rapid 
ripening, and the conditions of the soil, which encourage quick multi¬ 
plication, the growing of hyadnths and tulips and cite bulbs is still 
very limited; steps are being taken to increase this branch. 

For X912 £6000 were allotted, and for X913 £22 500; the increase 
of £x6 500 is destined for new buildings, greenhouses, etc., in the estab¬ 
lishments. 
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95 ~ Growth and tJsefiilness of the Publication Work ol the TT. S. De¬ 
partment of Agnricnltnre. 

WiLSOir, James (Secretary of Agricultuie) la Rettort of the SeerOary of AgricvUuro^ 1912, 
pp. 113-117 and passim. Washln^lon, 1912. 

Secretary Wilson concludes his record of 16 years at the U. S. Dep¬ 
artment of Agriculture; this period began in 1897 with a yearly farm 
production worth $4 000 000 000 and ends with $9 532 000 000, and the 
crop produced in 1912 has been the greatest in the history of t^ United 
States. 

Along with this increase, the number of persons employed by the 
department grew from a 444 in 1897 to 13 858 on July i, 1912, and the 
appropriations for the department increased from $3 272 902 for the 
fiscal year ending June 30, 1898, to $24 743 045, for 1913. Secretary 
TOson states that in wealth produced and conserved during these 16 
years the U. S. Department of Agriculture has returned more than ten 
times these appropriations; and that the publication work of the depart¬ 
ment is an unerring indication of its growth and usefulness. 

Evidences of growth and usefulness. — The records of the Division 
of Publications, in which the publication work is centralized, show that 
in 1897 the mail requests for publications barely exceeded 500 letters 
per week, while during the past year, the weekly mail has exceeded 
52 000 letters, or more than 100 letters for each one received at the ear¬ 
lier date. 

With a printing fund of $116 888, the different publications printed 
in 1897 were 424, and the editions a^pegated 6 541 210 copies ; in 1912, 
with an appropriation of $470 000, the different publications were 2110, 
aggregating 34678557 copies. 

The work of the l^vision of Publications reflects, and it is assumed 
must always represent, the activity of the other offices of the depart¬ 
ment. All the information acquired in the several bureaus by the means 
atthdr command finds its expression necessarily in the form of publica¬ 
tions which i»ss through this office. Every enlargement of the scope 
of the work coveted by any other office, especially the adoptiem of en¬ 
tirely new hues of work, involves an addition to the work of the Division 
of Publications. 

The appropriations for the fiscal year 1897 disbursed by this divi¬ 
sion for salaries, supplies, etc., amounted to $44367, while for 1912 they 
were $209 960, an increase of nearly 475 per cent. In 1897, the number 
of employees in the division was 61, and in 1912 aggregate 197, an in¬ 
crease of nearly 225 per oent. 

Number of copies distributed. — During the 1897-1912 period over 
225 coo 000 c^es of publications have been distribute to those engaged 
or interested in farming. Of this number slightly more than 88 000 000 
copies were Parmets' Bulletins. Although the series of Parmers' Bulle¬ 
tins was begun in 1880, only about 5 000 000 copies had been issued by 
1897, and those distributed during that year amounted to less than 
2 000 000 copies, while during the year.iqxR over xo ooo ooo copies were 
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distributed. Previous to the period tinder discussion only 41 different 
Farmers’ Bulletins had been prepared, and at present there are 506 
separate pamphlets discussing nearly every phase of modem agricultural 
operations. 

It is stated that no other Government issues as many publications 
os docs the United States, and that no executive department of the U. S. 
Government issues as many publications as does tie U. S. Department 
of Agriculture in performing its function of acquiring and disseminating 
usefd information in regard to agriculture. But the rapid inaease 
in the population of the country and the great popularity acquired by 
the documents of the U. S. Department of A^culture have so augmented 
the demand that the department has not in recent years had an approp< 
riation that permitted the printing of a sufficient number of copies to meet 
the demand. 

The U. S. Congress, however, has provided a solution of the prob¬ 
lem by authorizing the Superintendent of public documents to reprint 
and scU at a nominal price sudi documents as may be required. The 
enormous increase in the sale, by that official, of lie U. S. Department 
of Agriculture publications is surprising whm it is remembered that 
millions of copies ate distributed free, both by the Department of Agri¬ 
culture and by Members of Congress. During the last fiscal year 171866 
copies were sold by the superintendent of public documents, for which 
he received $16428. 

The magnitude of the work of disseminating the vast fund of infor¬ 
mation so systematically sot^ht and so sdentifi^ly verified is commen¬ 
surate with the enormous advance made in the application of scientific 
knowledge to practical agriculture of the United States—a result to which 
the U. S. Department of Agriculture has contributed no small share. 
The improved conditions on farms, the increased yields of crops, the im¬ 
proved breeds of live stock, and the new varieties of fruits resulting 
from the labors of the U. S. Department of Agriculture as detailed and 
e 3 q)lained in its publications have added many milliaas to the wealth 
of the American Naticm, 

RURAL 96 Yellow Fever and Mosquitos. 

rrannn: Howlext, P. M. in The AsncuUnraJ Jotmal of Inivi, VdL vn, Part IV, pp. 363-367. 

Calcatta-I,on(!oD, 1912, 

India has so far been immune from yellow fever; but there is always 
the possibility of its introduction. The probability that the disease if 
once introduced would spread with any mpidity depends on the presence 
of certain mosquitos. 

The organism which causes the fever is so minute that it has not yet 
been possible to isolate it, but it is known that the disease is propagated 
from a patient suffering from yellow fever to a healthy person by the 
bite of a mosquito known as SUgom^ia fasciaki. It is a ** domestic ” 
mosquito, and is generally found in or near human dwelling places, while 
it breeds in almost any small casual accumulation of water (su^ as saxr 
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dine tins, broken pots, the cut ends of bamboos, etc.). Unfortunately 
it is not yet krowa whether the other species of the genus SUgotnyia are 
harmless or whether they must be regarded as dangerous. Judging by 
analogy with the case of Anopheles mosquitos and malaria, it seems 
most likely that some or all of the other species of Stegomyia mi^t be 
found capable of carrying yellow fever. 

In the large Indian sea-ports, and particularly in Bombay and Cal¬ 
cutta, S. fasciata is a common insect. On the other hand, in the inland 
districts they are by no means abundant, and though widely distributed 
they are represented only by a few scattered individuals, while 5. sat- 
iellaris is very common. 

It is evident from this that if yellow fever were introduced into the coun¬ 
try, and S. fasciata were the oidy carrier, the disease would be limited to 
the coast districts and sea-ports; but if S. soiUellaris is also a carrier it 
might spread infection all over the country. 

The distribution of the different species of Stegomyia in the larger 
sea-ports is now being ascertained with accuracy by a number of medical 
ofl&cers, and this investigation has particularly in view the seasonal occur¬ 
rence and normal breediiig-placcfa of S. fasciata. 

S. scuteUaris breeds mostly in the small accumulations of water in 
the cut ends of bamboos, or in trees. The adult Stegomyia perish du¬ 
ring the winter, while their eg^ survive. These eggs are Idd in water which 
at the beginning of the dry weather soon evaporates, but the eggs live on 
even if left dry, until the coming of rain and a proper tempemtuie enable 
them to hatch. It is believed, though it is not yet wholly confirmed, 
that yellow fever can be conveyed by the offepring of an infected mos¬ 
quito as well as by the parent itself. Therefore the plan advised by the 
writer aims at destroying aU the hiberuating eggs, suppressing as ^ as 
possible the casual natural breeding places, and at the same time provid¬ 
ing artificial ones in which at suitable times all the eggs and larvce might 
be destroyed. 

97 ~ The Ck>pra Ifeh. 

X. — Arno.: Note on Ctqva Itch. 

X. — Hir3t, Sr^Nunr. : Reixirt on the Mit*. consinR Copra Itch. The Joumd of Tropic 

MedUmeand Hy tone, Vol. XV, No 34, pp 374-375, a figs. IfOndou, December 16, ipia, 

1 , — Already for some yotir, ptisk, the writer had observed that the 
petsous working in the copra nilUs w"n' affected by a peculiar eruption, 
which extended from tho hards to ibo arras, legs, ard trunk, but never 
to the face. The cruptiou much resembles scabies in its external appear¬ 
ance, except that no burrows or cunicidfi arc present. It is due to quite 
a different parasite, which Mr. Stanley Hirst has named TyrogV^hm 
longior var. castelianii. This acarus wr^s met with on the epidermis 
of the patienis and in the copm dmvt. It does not appear to m^ true 
burrows, but seems to induce dermatitis in the same m a nne r as Pedir 
ouloides ventricosus Newport, which lives in diseased cereals and produces 
an eruption in persons handling the latter. 
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Tlie writer reproduced the disease experimentally. The eruption 
has very little or no tendency to heal spontaneously, luiless the patient 
abstains for some time from his work in the copra mill. Beta-uaphthol 
ointment (5-10 per cent.) has proved a very useful remedy. 

2. — Mr. Stanley Hirst gives a description and figures of the parasite 
in question and mentions that according to Michael (“ British Tyrogly- 
phidae **, Vol. 2, pp. 123-131) T. longior has a very wide distribution in 
Burc^e and is found on most kinds of dried or preserved anitnal and ve¬ 
getable matter, especially upon dried provisions. 

08 - Bzperiments with Orade Oaribolio Acid as a Larvioide in Britdi 
Guiana* 

WlSB, E. S., and MInkit, R. P. In: Tha Journal of Tropical Mcdietne and Hy^Jane, 
Vol. z5. No. as, pp. 358*359' London, December a, 19x3. 

Floating krviddes, such, as paraffin, either in its pure or crude 
state, and even heavy petroleum dd, are practically useless in British 
Guiana for, owing to the strong wind alwa]^ blowing, and the absolutely 
flat open nature of the soil, such substances are quickly blown away 
to one side and evaporated before their asph3r3iating properties come 
into play. In the case of large areas of water, such as drainage trenches, 
many larva can be destroyed by keeping the water well stocked with the 
small fish known locally as " Cockerbellies ” and clearing away all float¬ 
ing vegetation as far as possible, but these fish are often unable to gain 
access to the many small depressions in the land holding temporary 
water. In these cases and under similar conditions in the laboratory 
the writers experimented with crude carboUc add, using the larvse of 
CuUx foHgans, Siegomyia fasciaia, other Culiddae, Taeniorhynchus, CetUa 
(Ubipes, aM C. argyrotarsus. Under natural conditions, the larvse in most 
of the small pts when treated with carbolic add were seen to die in about 
an hour, but in the case of the pupae the time was much longer, frequently 
as much as 24 hours. 

A dilution of i part of crude carbolic add in 20 000 is completely 
eflficadous. Purified carbolic add acts more rapidly, but is not effimdous 
in such high dilutions; further, it evaporates more quickly. The water 
treated in this manner is not harmful to animals, but they do not drink 
it readily on account of its tarry odour and blackish cdlour. 

The writers have observed that, owing to its containing some con¬ 
stituents insoluble in water, crude carbolic add does not lend itself to 
being sprayed over laigp areas with a Mackenzie spray, but by constant¬ 
ly stirring the mixture in a bucket dirring the process a fairly satisfactory 
^tribution can be obtained. 

When a large area of ground containing a number of small holes such 
as foot prints, has to be treated, it has been found more satisfactory to 
use substances which mix more easily with water, such as cyllin, ddoro- 
naphthdeam, or Sanitas okd, although the expense is much greater. 
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99 ' Agrienltaral Oontinaaiion Schools In Belginm. 

CooiB d’Agronomie aiuc adultes. — Ministire dt VA qrieuUwe et des Travavx piddica, Bui- 
ItUn dt PAgrieuBurt tt dt PHorticuliure, Year n, No. 4. Brtizdles, 191a. 

Dtumg the vdnter months 1912-13 agricultuial oontiiitiation-school 
instruction will be imparted in 401 communes, and rural housekeepmg 
courses will be held in 143. 

They are distributed in the various provinces as follows : 


Profbtce 

wlUi eontlmiatlm 



tebooli 

cootiei 

Antwerp . 

... 36 

5 

Brabant . 

... 43 

13 

WestPIanden . . . . 

... y8 

7 

EastFlanders . . . . 

... 50 

31 

Hennegan. 

47 

IX 

I 4 «ge. 

... 33 

3 

IMbnrg . 

48 

44 

I/Uzanbuig . 

... 40 

33 

Nannir . 

... 33 

46 


Of the 190 teachers who conduct the boys' continuation schools, 
63 are elementary school teachers and inspectors, 52 agricultural teach¬ 
ers (b 3 Lg 6 nieuis-agrouomes), 22 agricultural tmvelling lecturers (conf 4 - 
lenders agricoles), 29 prof^ois and veterinary surgeons, 24 various 
(farmers, deigymea, etc.). The househeeping courses ate held by 35 
lady teachers, mostiy teachers in housekee^g schools or travdUing 
housekeeping schools. 


100 > Oenical Agxioaltanl Shows in France in 1918« 

Avis xdatlf atix concoan oenttaux agtlcoks ea 1913.— FeuiOt dfInfmwtioHa iu Mi- 
ntairt dt PAgricuBurt, Year XVn, No. 51, p. ». Paris, December 34,1913. 

By the decree of December 18,19x2, the hfinistei of Agriculture has 
made known bis decision that 8 central agricultural shows shall be organized 
in 1913 in the following towns: Antibes, Ch&teauroux, %inal, ]Svieu2:, 
Gap, Montauban and Nantes. The Antibes competition ^ t^ place 
from March 10 to 16, 1913. The programme of this eshibition can be 
obtained by those interested from the h^istiy of Agriculture and the 
prefectures of the Mediterranean district. The dates of the other shows 
will be announced later. 

rox - Packing Indnsfoie^ Exhibition in PaiiSt Jnly to October 1018. 

Bipoaltiaa d'Emballagee k Paris, Joillet-Odc^iFe 19x3.—I« POBt Revue agriedle tt hor- 
tU^i Year 19, No. p, 6. Antibes, Jaawry is, 19x3. 

BXool July to Ck:tober 1913, there will be held at the Grand Palais 
of the Champs KlyB6es the fimt Intexoational Bxhibition of paddng and 
allied indust^, organized by the ** Syndicat National etMutuelle-Tlans' 
port iknis." 
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For all jfurther informatiou, apply lo Ihc Aclmiiiislmtiou, 28 Rue 
Biscomet, Paiis 12, or to the Cominib««iriat gc’ 6ial, Boiiisc cle Com¬ 
merce, N®. 63. 

X 02 - Agricoltnial Shows in Great Britain in 1913. 


Society hoUlng Show. 

Date 

Place 

Shlie Hione. 

35-38 Febtuory 

Islington (I^ondon) 

Hackney Hose. 

4-7 March 

» 

Himtera* Improvement. 

I1-X3 March 

> 

Pdo and Biding Pony. 

it-X5 MaiCh 


Bath and West and Southern Cotmliea . . 

37-31 May 

Truro 

Rjoyal Coontles. 

XO-I3 June 

Windsor 

Intematlonal HCne Show. 

20 Jtme - X July 

Olympia (l^ondon) 

RKqral Agricoltuzal Society of England . . 

x -3 July 

Bristol 

Highland and AgticoltmalSodcty of Scotland 

8-xi July 

Faijdey 

Biillah Didxy Eaimeis. 

2X-24 October 

Islington (I/mdon) 

Birmingham Cattle and FoolUy Show . . . 

39 N0V.-4 Dec. 

Bumlngham 

ttmltTiflfflil rttih. 

8 X3 December 

IsUngton Q[,ondon) 


103 > Horticnltiiral Exposition at St. Petersburg. 

DaUy CofunAir tmi Tmi* Reports, xsib. Yeoi, No. 292, p 1335. Wasbingtoa, Decem¬ 
ber X3, X9X3. 

Under the patronage o£ the Ru&siaii IXpaitmtnt o£ i^cullurc an 
International Horticultmal Fxhihition ^•ill be hUd at St. Pctu&bwg in 
April 1913. The eshibition will tonsifal of the lollowh g sections: Fit wer 
etdture; decorative horticulttire; hothouse plants and outdooi plants; 
pomology; fresh and prcscrvid huits; vegetables; prcsuvatioi axd use 
of fruit and vegetables; grains; bcc-cultuie; tiihvrojm cultmc ; house 
plants; scientific section; scholastic section ; tods, in&tinmenls, ard ma¬ 
terial for horticulture; fioral ail and a commcicial section. 

104 - Stodk-breeding Ezhibitioxis Subsidized by the Government to be 
held in Urngnay in 1918-1914. 

EcduM peza la c e l ebr aci6n de las Eapoddones sobvendanadas por d Gobiemo. — 
SMotsta do la Asoetaeton Rural M Urusucty, Year XIJ, No. 10, p. 783. Montevideo, 
October xpxs. 

The Presidential Decree of September zo, 1912, has fixed the followmg 
dates and places for the stock-breeding exhibitions, subsidized by the 
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Government. Rtual Societies have the power to organize non-subsidized 
Eairs and shows. 


e BzUbltioitt «1U be bdd 


Idontevideo. 

Salto . 

. Ang. 25, 

19X3 

Sept. 1913 

Sen Bugenio . 


„ 

„ 

„ 

U 

Bivcaa. 

.3rd 





Melo. 

.4th 


„ 

»> 


Paysandu. 



„ 

Oct. 


San Pructooso. 






Dolores . 

.3rd 


„ 



SonBoea. 

.4th 


„ 



lyOftna . 

.ISt 

u 

„ 

Nov. 


Mercedes. 



„ 



Fray Bentos . 

.3rd 


,, 


U 

MoUes. 

.4th 

„ 

„ 

„ 

U 

I^ascano . 



,, 

Dec. 


Ttdnta y Ttes . 



„ 



SiuadldelYl. 

.3rd 

,, 

,, 

„ 


Ttanqueras. 


„ 

„ 


„ 

Qarmen . 


„ 

„ 

Feb. 

X9I1 

Nueva Helveda. 


„ 


„ 

„ 

MaLlniuuln. 

.4th 





Florida . 


»* 


March 


FnniasdeMadel . 

.sod 


„ 



Sanjosi. 


>> 

„ 


„ 

Ccdonla . 

.4th 

„ 

„ 


„ 

Dtmizno. 



„ 

April 

„ 

Rx)dia. 


M 

„ 

„ 

„ 


X 03 - Second Intemational Congiress of Instruction in Honsehold Manage 
ment at Gnent, Belglnm, in lone 1918. 

He Ocmgt^ luicraational de I’^nscigneacut manager a Gand, Belgique, ea Juln 19x3. 
Jioyaume de Belgique. Exposition universsUe is Gaud 1913. Dsuxiime Congris ttisr- 
national ds PEnstignment nUnager. Inoitation. 

It has been decided in conjunction with the Intemational Office 
of Instruction in Household Management at Rribouig, Switzerland, 
that the second IntemationAl Congress of Instruction in Household 
Management shall be held at Ghent in 1913, during the Universal Exhib¬ 
ition, towards the end of June. 

Office of Secretary-General; 19, Rue Willems, Bruxelles. 

X 06 - Third Intemational Congress ol Vann Women at Ghent* June 12 
to 16. 1918. 

me Coogr^ International dea Cetdea de Fexmieres a Oand, dn xa au xs Juiu 19x3. 
Soyaums ds Seiiiqus. Exposition Universslls ds Gand 19x3. 3M« Congrh Intsmatkmal 
dss Csrdes ds FsmUrss. Inoitaiion, 

It is only fifteen years, at the most, since the fast farm women^s 
associations were instituted in Canada and the United States. Six years 
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ago, they were established in Belgitun and still more recently in Ireland, 
Poland, Austria, Hungaiy and France, and the foimation o£ similar so¬ 
cieties is announced at an caily date in Germany and Spain. The first 
International Congress of Farm Women was held at Colorado Springs, 
United States in igii; the second at Lethbridge, Alberta, Candada; 
the third will take place at Ghent in 1913 during the Universal Erriiibitian 
from June 12 to 15. Secretary’s OflBce: 38 Rue dn P6pin, Bruxelles. 


CROPS AND CULTIVATION. 


UIUtCDtTtntAL 107 - Electric Niagaras in Becent Thunderstorms, (i) 

nriFOROLOOT I^abobesi, M a. ; I,e8 Niagaiaa flectoques et ks leccnt? oiagcs. — Journal it la SoeMM 

NahonaU aHorttoOturt it Franct, 4 tli Series, Vol. XIU, pp. s?a-574 Paris, Sep- 
tembec xgia. 

The electric whidi have been in use for eleven years in the 

department of Vienne are said by the inventors to have afEorded complete 
protection from hailstorms during that period. This statement, contra¬ 
dicted by numerous inhabitants of those regions, was investigated by 
M. Tuipain of Limoges in 1911 j he reported that the instruments were 
of little value, and in the same year a building in Poitiers which bore 
the apparatus was struck by lightning and set on fire. Notwithstanding 
this evidence, a powerful instrument was installed at the top of the !Kf- 
fel Tower, which was to aflErnd protection to the whole of Paris; yet 
during last summer, on five distinct occasions that dty esperienced 
heavy ba i l and thun d er storms, giving conclusive proof of the inef&cieucy 
of t^ electric niagaias. 


AND 


inCBOBXQUSOT 


108 - An Arolioatlon of the New Pedological Knowledge to OiasslandB. 

Skub, W. G. Ckahpxon, C. B. The Xnfliwnce of Origin and Tppogtapifay on OiaaD* 
]aads.~£r«trii AssoaaNon for iht Aivtnemtnt of Sounct. Dunittt xpia. Section 
1C (Agrlcnltnre), » 13 . X,ondon, 

This is one of the first applications of the new pedological, ♦. a. 
ecological, knowledge to agrictiluie in Great Britain. 

The extent a ud distribution of gxasdand in each district of Britain 
depends much on the economic requirements, but the natural produc¬ 
tive capacity is primarily determine by the nature of the soil and vege¬ 
tation resulting from the past and present infliuences of climate and 
topography, aud the distribution of rocks. Extensive tracts of existi n g 
grasslands have, under man’s operations, replaced other types of vege* 
tetion, such as woodland, heath, moor and marsh. Such grassland is 
liable to change, sifioe it is only a phase introduced into the history of 
tire vegetation. Other areas of grassland are of natural origin, and re¬ 
main idatively constant under conditions which alter very slowly. 


iW.). 


(i) See Ko. 633 , J9. April 19 x 3 . 
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Grasslands may be grouped into: 

I a) stable 

r) ^ migratory acccardlng to its uaiural origin 

2 ) artificially induced. 

'JDhe area oi stable grassland in Britain is limited, c. g., chalk downs, 
and exposed hills and bosses of Unaestones and basic igneous rocks. Tbe 
luigratory types are widely distributed on alluvial areas and rain-washed 
slopes along the river and coastal belts, and on the flanks of mountains. 

The changes which lead naturally to the evolution of grassland, and 
ether changes leading to its retrogression, are therefore factors to be spe¬ 
cially considered where maintenance or improvement of grasdands is 
ill view. It is suggested that these conditions, taken in conjunction with 
observations on experimental plots, may aid in correlating information 
•on different types of grasdands. 

The stable types of grassland apparently owe their existence to the 
nature of the rod^ and to the physiography, which limits the growth 
of trees and prevents leaching of the surface and stagnancy. Apart from 
the stable t3rpes there are the migratory types mentioned bdow: 

а) Fluabing of Ihc alopea of moarlafiil bins wilb water Oetived from springs, or with 
/tuxftkcu water bearing rain-warii, is Ibvonxable to the formation of grasdand; this is spedaOy 
weU developed where the rocks are rich in llnm or other bases, and where the flmtbing is tern* 
pucaty and periodic. 

б) Beoent deposits of tUlttviul clay lnan» iu the higher parts of strcam-connes . supp o rt 
ether types of grassland. 

e) Other types are formed on the allnvinl clay loams of the fioexi plains in tbe lower 
V.ittB of river courses. 

li) Maritime types occur in succession to salt-marsh on coastal data, and also on steep 
otasial contours (.;:poscd to wind, salt spray and earth-creep, and where the nature of the 
surfocc prevents niplU leodilng and the formation of heath. 

The foUowiiig conditions lead to the retrogxession of grassland: 

I. —Iu moorland districts, invaaon by add, humous, and feim- 
ginous waters leads to deterioration, and in the case of alluvial sandy 
loams to the formatioti of pan nud consequent stagnation and reversion 
to moorland. 

II. — Continued leaching by rainwater removes the soluble salts 
from the upper layiers of porous sandy loams and leads to production of 
heath. 

in. — Alluvial grasslands and those of moorland flushes deterio¬ 
rate by leaching when flooding is prevented; the low-lying day loam 
alluvial suffers mainly from insuffident drainage. 

IV. — Accumulation of humus because of addity or insuffident 
grazing discourages the more valuable grasses. 

V. — Gxasdands may suffer depl^ou slowly throt^ the contin- 
itouR removal of wool and carcase. 


3 
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109 - Bate of MbYBment of Nitrates in the Soil. 

MA£FSA.trx, h. and I^esosx, G. (Boole d*Agriculture du Paanle-Calaia). I,a drculatloa 
des nitxatcb dans le — AiuuHea de la Sctenca Agronomtque, Year 29, No. 4, pp. 34i« 
258. Pans, October 1912. 

Six wooden boxes of 50 cm. cube were filled as follows :— i) and 2) 
with sand containing 13.5 % of water, 3), 4), 5) and 6)jWith a loamy soil 
containing 16.8 % of water. Both soil and sand were tightly packed 
down. In i) and 3) 10 gr. of caldum nitrate were pul into a hole, 2.5 
cm. in diam. X 3 cm. deep, in the middle of the box. In 2) and 4) 10 
grams of sodium nitrate were sinnlarly placed. 5) and 6) received res¬ 
pectively 20 gr, of calcium nitrate and 20 gr. of sodium nitrate sown 
m a small furrow 2 cm. deep and 40 cm. long nmning parallel to the near 
side of the box and about 5 cm. away from it. This side, in the case of 
5) and 6), was also perforated by tiaree rows of holes at 5 cm., 10 cm. 
and 15 cm. from the surface, the holes being 5 cm. apart in the rows. 
The holes were fitted with corks, and being 2 cm. in diam. allowed an 
augm: of 1.5 cm. diam. to be intrc^uced for sampling. Though the boxes 
were kept in a place with little ventilation,in order to reduce evaporation, 
it was found advisable to spray them with 2 litres of water each (equiv. 
to 0,31 in. of rain) after the experiment had been running 65 days, ^m- 
ples were taken at 5 cm., 10 cm. and 15 cm. from the deposited nitrate, 
both in vertical and horizontal directions. The Grandval and Woux 
method was used for the analyses and the results are given in Table rl. 

Under the above conditions diffusion is evidently extremely slow; 
even after four months the distribution of nitrate in the sampling zone 
is very unequal, the inequality being greater in the soil than in the sand. 
Vertical diffusion does not appear to be more rapid than lateral. 

A second series of experiments was carried out in the field. A goo<I 
loamy soil was selected and a strip of land marked out into 10 squares 
each 75 cm. X 75 cm. In the centic of these a hole was made with an 
iron peg and a diarge of sodium nitmte introduced to the required depth 
by means of a glass tube. The hde was then filled up again with earth. 

Flois X aad 2 -were controls. 

M 3 and 4 xcodvod xoo gr. of nitrate at a deplb of x xo. 

„ 5 and 6 „ 75 „ » » 73 cm 

„ 7aad8 „ 50 „ „ „ 30 „ 

„ gandxo „ 25 .. „ n 25 „ 


The surface of eveu-numbeted squares was consolidated as far as pos¬ 
sible, while the odd-numbered plots were hoed. Samples were t^cen 
from the surface with an augur, 8 cm. deep and at a distance of 5 cm, 
from the centre ,* they yielded the results shown on p. 190. 



Tabi^b I. 
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1 XitzQgen m nriUlgraniB per lOo dry wil 

Plot 

July 13 • 

Inly S4 

August la 

Auguiit zi 

I hoed J 

! Goiitiol 

\ ' 

7 

6 

0 

_ tolled 1 

/ 5 

1 

6 

6 

9 

3 hotd 1 

i m . . . 

1 

7 

6 

9 

4 lolkd \ 

^ 5 1 

1 

6 

7 

ZO 

1 hoed 1 

73 

1 

\ 5 

7 

10 

z8 

6 toUeci ) 

/ 5 

1 

zo 

13 

21 

‘T hoed 1 

•jOCffll 

1 

\ 5 

7 

82 

Z 02 

b rolled y 

/ 6 

1 

8 

90 

120 

9 hoed 1 

as an 

I 

\ 3 

16 

Z8 

x8 

10 zoned \ 

i 5 

1 

30 

27 

*5 


S^penmeBt tiegtui oa tlua day 
tol lamftill dtxnog expauuBt •» 147 la 


Thcmgli the movement ot nitiatet> by diffusdon alone would seem 
to be a very slow process, tbe state of tbmgs is evidently very difiexent 
when they are caught up b> the capillary current In 31 days the mtiatc 
deposited at 50 cm from the stu^oe had reached the sampling zone, 
or m other words had travelled over 40 cm, while by diftnsioa alone 
It would hardly have travelled over 4 cm. 

Between August 25 and the end oi October, 5.45 m. ot lam tell, and 
on Oct 25 fresh samples were taken every 10 cm. m depth to examine 
the distnbutian of mtrates as affected by the ram The analyses are given 
m Table HE. 

The ram had washed down the mtrates 20 to 30 cm on the hoed 
plots owmg to their good absorbmg surface, and there was a zone of max¬ 
imum nitrate content for each ongmal depth of mtrate. On the rolled 
plots there was a second zone of maximum mtrate content nearer to tbe 
surface, corresponding to tbe limit of penetmtion of the rain. On the 
whole the nitrates were at a higher level m the soil at the end of the sea¬ 
son than at the beginning 

PracHcal concU^tons. — When mannimg beets, or other deep root- 
mg plants to which it is usual to apply heavy top dressings of nitrate. 
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Tabij^ III. 

NUraies as Nitrogen in milHgrams fer 100 dry soil. 




Coatroto 

I at. 

75 OB. 

30 

’ 

as 




Hoed 

RciHcd 

HueJ 

no’i(d 

Hoed 


Hoed 

KOOed 

Hoed 

KoUed 



T 

a 

3 

1 

5 

6 

7 

9 

9 

xo 

O-IO Oil 


0.7 

0.6 

0.6 

0.5 

I.I 

I.O 

1-3 

0.8 

0.8 

X.I 

I0>20 a . . 


0.6 

0.8 

0.7 

T.O 

X .2 

1.6 

I.O 

0.8 

0.9 

0.8 

ao-so » • • 


0.8 

0.8 

0.8 

a -3 

1-3 

A 4 

0.9 

5.6 

x.o 

6.8 

30-40 » • • 


0.8 

I-O 

X.8 

X .3 

3.2 

7-3 

24 

9.8 

5.0 

3.2 

40-50 a . . 


0.6 

0.7 

X.I 

1.9 

7-4 i 

4.6 

4-3 

9.7 

5 x 

3-2 

50-60 a . . 


0.3 

0.2 

1.2 

19 

4.3 

7.8 

3-3 

8.1 

— 

— 

tto-yo a . . 


o.x 

O.X 

1.9 

2.0 

7.2 

4-9 

2.2 

1.6 

~ 1 

— 

JfO-80 a . . 


0.x 

0.2 

2.0 

1.7 

5.2 

5-3 

- 

— 

_ j 

— 

80-90 a . . 


0.2 

0.2 

1.3 

X .2 


~ 

— 

- 

— 

- 

90-100 a . . 


O.X 

O.X 

1.2 

I.O 

— 

— 1 

- 

— 

_ 

— 


better results would probably be obtained in many cases if the nitrate 
were buried by an early ploughing or applied very early in the year, 
as in dry weather the nitrates must oft^ remain quite at tiie sui&ce 
and out of reach of the roots. Should they be washed a little too far, 
they would probably be brought to the root region again in a short time. 

xio -* New Besearehes on the Aocamulation ol Nitiogen in fhe Soil by 
Ktoo-arganisms. 

DvoKAX, J. Sludien fiber die StidcRtofiashfitiiting iin Boden daxCh MilcnxirgaidBmcu 
(Ans dcr cbemiach-idiyB. Vetsaduslailoa -der bfibm. SdcL des l^andcsknltiirmles fflr 
das Egr. Bfibmen on dcr k. k. bShm. Tecbn. Hotifascbule In Pras) — Zeitsdtrift fUr dat 
LandmirtschaltUdhc Vorsu<dis»esen tn Costerrm'el^, Year XV, Part 0, pp. lo^-zisi f 
1 ^. I + dlagi. 3. Vienna, September 1913. 

Olie writer consideis the hsation of nitrogen in the soil by micrO" 
organisms as one of the most important questions connected with plant 
pi^nction. In three series of rdsdarches he investigates some of the prin¬ 
cipal factors of the phenome n on. 

I. Effect of some vegetable substances upon the assmUaiion aedoity 
of Azotobacter chroococcum Beijer. — It is well known that carbo¬ 
hydrates supply assimilating bacteria with the necessary energy, Bx- 
perimenting, in nutritive solutions, with some vegetable substances 
which frequently come into contact with the soil contain carbo- 
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hydrates which may be utilized by bacteria, the following results were 
obtained in comparison with glucose. 


V^tablc subatanoe 


Cafbcm pacent 


Atiuosphcric 
Nltngen aadnu- 
fated. Ug. per 
100 gr. 
of Cai^ 


Spruce uecdlcs 
Oak leaves . . 
Sycamote leaves 
Maize leaves 
I,ucemc (gteen) 
Wheat straw . 
Stubble . . . 

I,uplua (gteen) 
Clover (green) . 
Glucose . . . 


61.33 

57.3 

55.24 

89.3 

56.89 

126.4 

49.03 

3&0.3 

48.38 

319.5 

51.04 

3*5.4 

48 33 

396.8 

50 71 

7II.5 

4967 

1*3^9 

39.y7 

14363 


The chief coadusioa to be drawn from these data is that the older 
the vegetable matter, the richer it becomes in ligno-cehulose and conse¬ 
quently less adapted as nutriment for the azotobacter. On the other hand, 
green stuff, and in a lesser degree roots and straw, contain substances 
whidi are easily hydroHsed into forms adapted to consumption by bac¬ 
teria. There are further other micro-organisms in the soil which prepare 
nutritive material for azotobacter, and there is a whole series of enzymes 
that render carbohydrates soluble. 

2. Effect of some ener^-^roduofing nuUerials on the activity of micro¬ 
organisms in the soU. — Several samples of a beet soil were treated with 
energy-produdug materials, and the activity of the micro-oiganisms was 
determined as a function of the iutensity of respiration measured by the 
amount of carbon dioxide given off during 21 days. 



Sdl. 




19.7 

— 

Soil + logr. caibou as 

gtnooee . . 



733.4 

42.14 

1, + „ „ » 

levuloae . . 



494.9 

37.33 

» + » « V 

atarcih « . 



536.1 

39.00 

II II If II 

celluloae . . 



335.2 

11.77 

II + .1 II II 

oak leaves . 



328.7 

17.70 

11 + 11 11 II 

wheat straw 



373.6 

14.34 

II + II If II 

clover (grecfi) 



1061.9 

39.69 


These determinations lead to the practically important result that 
of all the substances tried, green stuff is the best nutritive medium for 
the development of bacteria ; in it they find, in favourable propoaddons, 
carbohydrates and nitrogen ; besides, the carbohydrates are in a form 
which is ^more easily transformed by the enzymes contained in 
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Ihe bacteria thetoselves. Consequently gieen manuring increases the 
activity of bacteria, it causes a more intense respiration, it raises .the 
temperature of the soil, while the greater development of carbon dioxide 
favours the porosity of the soil and in union with water fecUitates the 
disintegration of insoluble phosphates and silicates. 

3. Soil biological absorption, — In the economy of fertilisers in the 
^oU, absorption phenomena play an important part: 

a) physical absorption, 

b) chfimical „ 

c) biological „ 

The first two are fairly well known, not so the third, in virtue of which 
the substances that constitute the food of plants are retained in an 01- 
ganized form by micro-organisms. The writer defines the biological ab¬ 
sorption of nitrogen as the difference between the amount of nitrogen 
absorbed by a sterilized soil and that absorbed by a non-sterilized one, 
that is the quantity of nitrogen that is retained by the vegetative and assi¬ 
milating activity of the micro-organisms in the soiL The following data 
are characteristic: they were obtained by percolating during 30 days 
250 cc. of decinormal solutions of ammonium sulphate, of sodium nitrate 
and of calcium nitrate through 250 grams of s^: 



JECumuss 

Nitrogen absorbed; per cent. I 

of nttroeen m | 

Carbon 

nature of the aoQ 

pel cent. 


11 .. 

1.J 



dry matter 

Bulpbate 

nitrate 

nitrate 

1 

x^of ami 

Virgin loam, neutnl-add . . . 

3-37 

10.83 

5.1a 

4-08 

30.6 

Pldd, stmdy loam, ncaliol . . . 

a.ao 

14.10 

7.60 

6.30 

43*3 

Fidd, clayey loam, slightly al- 
Ica^e . 

3-45 

17.88 

9.81 

7.14 

454 

Wood, loam, odd. 

7.5a 

881 

3-98 

3.80 

38.6 

Meadow, sandy loam, odd . . , 

2.05 

562 

8.20 

1.83 

35.2 


Practical condusions: 

1. —The biological absorption of ammoniacal nitrogen is much 
more intense thaTi that of nitric nitrogen. 

2. — In biological absorption the behaviour of sodium nitrate is 
similar to that of calcium nitrate. 

3. — There is a connection between biological absorption and the 
reaction of the soil. The absorption of nitre^jen is less active with an 
add reaction than with a neutid or alkeline one. 
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4. — The production of carbou dioxide is an index of the tnological 
absorption of the various soils. 

It thus remains demonstrated that biological absorption is an essential 
factor in the assimilation of inorganic nitrogen in the soil. 

Ill - The Action ol Quicklime on tiie Soil. 

HuTCHiKaoN, II. B. in Bntuk Assoaatum for Ihc Idoancrmeiii nt Scimu; Dundee, 

igi2. Suction M (Agriculture), m v I^ondom 

This paper gives an account of experiments designed to show how 
far the micro-organisms of the scil are affected by applications of caustic 
lime. 

The addition of small quantities of quicklime to field and garden 
soils stimulates general bacterial growth, but large quantities cause an 
initial depression in the numbers of bacteria and the destruction of cer¬ 
tain large protozoa, and a cessation of all biological processes. Conver¬ 
sion of the lime from the caustic form into the carbonate, or combination 
with soil compounds, is followed by a great increase in the numbers of 
bacteria and increas^ ammonificatioi] of soil compounds. The length 
of the period during which the bacterial growth is suspended would appear 
to be determined by the quantity of lime applied, the initial reaction 
of the soil, and the amount of organic matter present. 

Pot experiments have been carried out with variously limed soils, 
and the crop results show dose agreement with those obtained by bao- 
teriolc^cal and dhemical analyses. 

iuwnr .9 1X2 - The Ofiginsl Ohemical Oompoeition ot Peroriau Chumo. 

B 1 stido y la<« plantaa. TV. Composid6a del guano de la lalaa. — La Riqum 
'**''®***® VdL I, No. 10, pp. 643-649. -H Sg3. 6. JAaa, October igta. 

Prom the report furnished to the Compafiia Administradore del 
Guano ” (3rd memoir) by the engineer, Sr. J. A. Tavalle Garda, we ate in 
possession of the following data respecting the original composition of 
guano and the nature of the deposits of this substance which occur on th<‘ 
islands off the coast of Pmru. 

The compositiou of Peruvian guano is very variable, and depends 
on the following factors: 

a) Tlv' Bpcdcs oi Mida wbldi produce 11. 

The geographical aitualion of the deposits. 

c) The period d its formatioD. 

d) The depth of the strata used. 

e) The feather content. 

Spacias of birds producing gttano. —• In spite of the resemblance 
in the food and in the digestive system of the birds (1) whichproduce guano, 

(i) Judging from the ffluBtraHons, the AkatiAx is a qiedes of Micao, the Guanay a 
CoCBOiaat, and the Flqueto an AlbairoeB. {Ed.). 
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the composition of theii excrement is not identical, might have been, 
supposed; this is shown by the following comparative table; 

Chemkai eomposiHtm of the excfemmt of the chief ^uatto-proaMoiHg birds, per cent.: 



AlcstrsB 

Ooattsy 

Plqaac 

Water. 

. . 14.37 • 

18.95 

5.58 

Subslaiioes Inaohibte in adds . 

• . 0.39 

047 

3.40 

Ash. 

. . 37.46 

36.06 

73.70 

Stibatances sotoblc lu mter. 

. . 38.86 

44.96 

13.40 

Chlorine . 

. . 0.54 

O.IO 

0.33 

Chkainc redroned as sodium chloride . . 

. . 0.80 

0.17 

0.58 

Total nitrogen . 

• • 15.54 

11.76 

5.46 

Organic nitrogen . 

. . 13.18 

8.12 

3.03 

Anunoniacal nitrogen . 

- . 3.33 

3-50 

3.30 

?ntric nitrogen. 

. . O.X4 

0.14 

0.14 

Phosphcttic add. 

. . *10.15 

13.10 

5.75 

Potash. .*...•.* 

. . 0.67 

1.94 

3.07 

Ume .* . . . 

. . 9'.i6 

13.16 

7.30 


These data show the superiority of the guano from " guanais ”, which 
is further confirmed by the nature of its nitrogen content: 



Orsgaulc uitrogen .78.38 

Anunoniacal nitrogen .3O.72 

Nitric nitrogen. 0.90 


Onanay 

69.05 

39.76 

1.19 


Total nitrogen . . . 100.00 ico.oo 


Geographical eifuaHon of thp Mposils. — The richness of guano in 
nitrogen varies according to cUmatic conditions and consequently ac¬ 
cording to the geographical situation of the deposits ; thus, the guano 
of the islands north of Callao is poorer in nitrogen and richer in phos¬ 
phoric add than that of the islands lying to the south, on account of the 
larger rainfall, which occasionally causes a loss of nitrogen. The respec¬ 
tive amounts are as follows: 


Iroboslslaml . . . , 

' ‘ 1 N. of ^ 

’ ■ j Callao 1 

Mifangen 

pet cent 

10.80 

Phoqkhoric add 

pec cent 

37.69 

Guaflape .. 

10.95 

38.00 

Hacabi. 

JO.90 

78.6© 

Chiuca „ . . . . 

... 1 

1 Callao ) 

14.20 

34.ZO 


Period of fomoHon, — As time goes on, the guano deposits become 
poorer, especially in nitrogen, either on aocount of the rdn producing 
fermentation processes, Hjdviation and volatilization, or from the action 
of the wind, which removes the finest partides. 
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!Flom esperimcnts made at tlie Sogai-Cane Bspeiiment Station 
in lAma, it appears that the losses of nitrogen undergone by guano ex¬ 
posed to the weather arc as follows: 

After 10 daam After 30 days 


Rldi guano .% 11.94 % 

Poor guano . 8.00 % 8.00 % 


Dejitih of the layers. — The nearer the layers are to the ground, the 
more pebbles and sand and the 1^ active organic matter they contain. 

Feaiher conient. — The feathers in guano are from their nature rich 
in nitrogen; their average compc^tion is as follows: 

Per cent 


Nitrogen .14.00 

Phosphoric add ..... 3.64 

A&h. ^84 


In order to make the guano more homogeneous, the large feathers 
are removed by means of sieves. 

These data respecting the natural conditions of the guano deposits 
reveal the very variable composition of this fertiliser, and assist in es¬ 
timating the difierences in it; thus the amount of nitrogen, which is the 
principal dement in guano, utilized by the plants can ^ calculated: 

Per cent, 
of total nttxDgen 

Organic ultit^ien .... 35 

Ammoniacal .... 30 

Nitric ... z 

The total utilization is thus 86 per cent.; it the losses due to the wea¬ 
ther are taken as 10 per cent., and those occasioned by leaching as 5 per 
cent., the total amount of nitrogen used by the plants would be 70 per 
cent. 


X13 - Philippine Onano. 

Cox, ALVor, J.; The Philippine Journal of Science, V6L VU, No. 3, pp, XQS-xpg. MatiUft. 

19x3. 

The phosphatic guanos of the Philippine Islands consist of the ex¬ 
creta of sea fowl and other birds, bats aM marine animals, with merre 
or less bone and animal matter furnished by dead bodies, and are found 
in large quantities in some places, mainly on small islands and in numerous 
limestone caves. That from caves is usually bat excrement. Deposits 
of bat guano have been discovered on a great many of the islands, chief 
amoug whidi are Marindnque, Guimaras, Dtizon and Idlndoto. The 
deposits in some of the caves consist of one or more thousands of tons. 
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Probably as yet not over 1000 tons of goano have been mined in the whole 
Archipelago. 

writer summarizes in a table the results of 55 analyses of Fhi- 
lippme guanos executed by the “Bureau of ScienceThe following 

are the tnATimfl a-n(\ mifiiiTifl ; 

Nitrogen fhoqihadc Total 

Hoiituie Nitrogen aa Ammonia Acid potash 

PSH.) (PtOJ (KiO) 

0.4-6843 0.10-8.81 o.aa-9.93 14-23.13 traoe-9.10 


114 - The Piesenoe ol Azsenio in Plants. 

jASm, F. and Asikuc, A I4 presence de I’aisenlc dans le x8gne vcgAtal .—Jomtal 
de Phamacte a da Chinue, Year 10u Sales 7, Vol. VI, No. 12, pp. 529 535 Paris, Dc- 
cembei 16, iqia. 

It is known, especially owing to the researches of A. Gautier and G. 
Bertrand, that arsenic is normally present in animflls ; but until now, 
little TOis known of the existence of this substance in jdants. 

The writers therefore undertook a series of experiments on the nor* 
nial occurrence of arsenic in the latter. They analysed more than 80 
species, adopting the process employed by A. Gautier and modified by 
G. Bertrand. 

The analytic results for each plant are given in a long table from which 
the following figures, referring to the m(«t common pknis, are taken: 


Jioiucur.iTmu, 

BOTANY. 

CHCMairY 

AND 

VHY3IOLOQY 
OF PLANTS 


Anesic Id mgx. pa 100 gt. 



Fiedi iostalal 

Diy matoial 

Onii((e (palp) . 

0.0X1 

0.009 

Tcmgerlue orange (pulp) . 

. 0.0X2 

0.085 

Harloot beona. 

. 0.0X0 

0.0X2 

CUldepeaa . 

. 0.009 

aoxo 

lAxilila .. 

. 0 . 0 X 0 

0.0x2 

Dried peas. 

. 0.026 

0.030 

Beans. 

. 0.030 

0.086 

CclH3r. 

. 0.020 

0.232 

Detiucc. 

. 0.033 

0.387 

PolatocB. 

. 0.008 

ao3i 

Cheainuls . 

. 0.003 

0.0X1 

Hazdnuls. 

. 0.011 

0.0x1 

WaluolB. 

. 0.013 

0.013 

Bananas (pu]^) ..... 

. 0.006 

0.033 

Dates. 

. 0.0X2 

0.017 

Aqpaiagos. 

. 0.0X0 

0.075 

Bice . 

. 0.007 

aoo8 

Msise .. 

. ao3o 

0.036 

Bariey . 

. 0,050 

0 J) 5 S 

Oats .. 

. 0.030 

0.062 

Blade Uoffles 

* 0 . 03 Q 

0.08s 
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]?rom the results obtained, the writers draw the following condusious: 

а) It seems that arsenic is of general occurrence in plants and there¬ 
fore this element must be of importance for the activity of the proto¬ 
plasm. 

б) Bveu parasitic platite, not in direct contact with the soil, con - 
tain arsenic, which is indispensable for their proper development. Fui- 
ther, there is no relation beteeu the amount of arsenic in the para*5i« • 
and that contained by the ho.st plant 

c) I^rom the arsenic content of any given plant, it is not possible 
to deduce acciuratoly the amount present in plants belonging to the same- 
botanical group. 

d) In any individual plant, the green parts contain more arsenic 
than those which aie not exposed to the light. 

e) One of the sources of the arsenic normally prscseni in the or¬ 
gans of animals is the plants which have provided them with food. 

XX 5 - Uode of Aotion ot Weak Sohitioiis ot Eleotsolytea on Getmi- 
natioiL 

1C1CHB3BL3, H Mode cl’actloii dcb aohiUons 6teiidues d'declrolyteb snr la gemination. — 
BuUtiin da VAoaditnie Rovak de Bel^tqHe (Classe des Sciences), No ii, pp 753-^63. Biu- 
xdles, 19x2 

The writer used wheat grains and the same apparatus as described 
in his previous papers (i). He started with a ~ solution of potassitmi 
chloride, and measnied the effect of adding chlorine, potash and hydro¬ 
chloric add to electrified and uon-electrified sdutians. He also use<l 
sulphuric add, electrified solutions of copper sulphate, and finally a 
~ solution of potassium chloride. 

As a result of these experiments, the conclusion is reached that the 
effect, favourable or otherwise, of electrolytes on germination is due to 
a disturbed state of equilibrium of the solution — l^t is to the liberates] 
cations or anions — and not to the addity or alkalinity produced by the 
electrolysis, i^urther, it is suggested that the ill effects of the solutions 
are caused by a coUddal predpitation witibin the root cells. 

1x6 - The C h emi e nl Cknnposition ot the Qat EemeL Variety and Vari- 
fttiott. 

BBaiaiT, R. A Tlic Oat Kemel —British Assoeiation fat the Adivtuenuni or Sfiettci: 
Dimdss, 19x3. Section M (Agricolture), m 8. I^ondoa* > 

This paper gives results obtained from an extensive series of over 
yoo complete analyses of the oat keTiiel esCtending *otrer several years. 
The oats were grown at the Experimdit S6afi<m' rtf "tite West of Scotland 

(x) Actioii des sedations aqneoses d’dcctiolylas bor k gennlnstioa. {BuU. da PAead. roy. 
de B^tgita (CUtssc des Sdences), X909, p. X076). -Action da eontant gslvaniqne continn 
a« k gemiinatloa (ifi., 19x0, p. sx). AcUon des Uquldes anodltiacs el catbodiqites •tor la 
temdnatloa (A., 19x0, p. 391). 
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Agdcultoral CoUeg^, on various &mis in the West of Scotland, and, in 
addition, in 1911 at a few oenttes in the South of England and We^. 

Varibty. — By tabulating the grain of over a hundred varieties, 
according to the percentage and wei^t of kernel, along with the chemi¬ 
cal analyses, the writer has distinguished several more or less well-de¬ 
fined types ; 

Tho White Grains : i) small grains with a thin husk, a high percen¬ 
tage of oil, and on average percentage of nitrogen; these axe dbaracter- 
i&tic of and include the old Scotch varieties with the new strains selec- 
Uri from them; 2) large grains fall into two groups, (a) a thick husk, 
a low percentage of oil, and high nitrogen, (b) a thin hust a higher per¬ 
centage of oil, and a lower nitrogen; 3) grains intermediate in character 
and djemical composition include the bulk of the newer hybrid varie¬ 
ties. 

The Black Grains: 1) small grains with a thick husk, low oil, and aver¬ 
age nitrogen , 2) medium grains with a thick husk, high oil, and low 
nitrogen ; 3) larg^ grains with a thin husk and the richest kernel of the 
cultivate! I oats. 

These are the wmter oats. The reddish and yellow grains form 
separate groups. The wild oat surpasses all in richness of kernel. 

Variation. — In this respect the results show that climate is the most 
distmbing factor. Distinguishing characters associated with a certain 
set of dimatic combinations become greatly modified and, in some cases, 
almost obliterated when the conditions axe radically changed. {Scotch 
seed sown in the South of England and Wales in the dry and warm summer 
of 1911 yielded grain of stmdler and drier kernel, a thick husk, higher 
nitrogen, and lower oil and weight per bushel than grain grown in Scot¬ 
land. The cooler and more humid dimatc of the West of Scotland and 
the longer matuidtion period produces in the grain the opposite tenden¬ 
cies, except in the poorer and drier localities. The average variation of 
the groin of over 63 varieties ^wn annually from 1909 to 1911, under the* 
less extreme climatic conditions prevailing at the E^riment Station, 
was in comparison small. The imusually warm summer of 1911, however, 
gave a sUghtly larger kernel with a thinner husk, sU^tly poorer in oil 
and richer in nitrogen than the grain of 1909-10, and would resemble the 
effect of the normal l^gUsh su mme r. 

Time of sowing and ordinary dressings of manures produce little 
effect on the grain. Soils rich in nitrogen produce grain richer in this 
element. 

Eoreiga and Colonial oats are usually, but not invariably, small, 
thick husked, relatively rich in oil and nitro^, and of low weight per 
bushel; as a rule they have a short maturation period. 

On, AND Nitrogbn. — Mfero-chernical tests show the oil to be lo¬ 
cated in the aleurone layer and the embryo. The latter forms from 
2.5 to 4 per cent, of the kernel, and contains between 11.25 and ia.25 
per cent, of the oil, and between 4.5 and 6.5 per cent, of the prot^ of 
the whole kernel. The smaller grains of the same variety are invariably 
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richer in oil but slightly poorer in nitrogen. Analyses made every three 
days during the formation and maturation of the grain show the oil 
to increase rapidly in the first half, then remain stationary, whilst nitro¬ 
gen increases all through the period. 

The results .seem to show that the variation of the principal consti¬ 
tuents of the oat kernel is greater than is usually supposed. 

117 - On the Application of Precipitine Reactions to Seed Identification. 

ZAd^. Die Verwcudlxukcii dcr PraxlpitinreakUan in der Samenpnilimg. — Fnhhn s 

Landwirischafthche ZsOun^, Year 61, No. 23, pp. 807-S10. Stuttgart, December 1, 1919. 

The present methods of seed examination only deteimiue in a limited 
manner the quality and source of the seeds : thus it is not possible to 
distinguish (without previous cultivation eaperiments) a winter from a 
summer wh^t; nor an awued frean an awnless variety. In the s a m e 
way, the nature of the seeds of leguminous fodder crops is only ascer¬ 
tained and. then not with absolute certainty, from the impurities found 
among them. Relander (Studien fiber die Verwendbarkdt der Prazi- 
pitinreaktion in der Samenpruffing, Ahhandhmgen der AgrikxUturwissen- 
schaftUchen GeseUschaft in Finland, Heft i: Helsingfors, 1911) has begun 
a series of esperiments with the object of adopting the precipitine method 
lor seed identification; this method is based upon the Imowledge acquired 
respecting the immtudty of animals to infectious diseases and which the 
writer briefly summarirses. 

The blood of infected a ni m al s has a specific reaction, 1. e. it gives 
a precipitate in the presence of a culture (filtered) of the bacteria which 
it contains, but none in the presence of a culture of other bacteria. To 
these reactions the name of predpitines is given. Fiurther, an flin'Tngl 
into the blood of which the albuminoids of another spedcs have been 
introduced, has the power of reacting in conformity with these (albu- 
mino-predpitines). Thus, a rabbit wlfich has been inoculated with horse 
strum gives a predpitate (of albumino^redpitine) in presence of horse 
scrum, but not in the presence of the sentm of any otter animal. This 
method, which is a very delicate test, has been adopted for recognizing 
the blood of different a nim a ls , and recently for discovering the differences 
in the albuminous substances of the lower and higher plants, and thus 
determining the degree of affinity existing between different plants. 

The manner of proceeding is as follows : A sample of wheat, for in¬ 
stance, is reduced to a fine po^er, and treated with a given quantity 
of a physiological solution of sodium chloride. The extract is filtered and 
injected in small quantities r^aled at fixed intervals (3 to 10 days) 
into the blood of the animal which is the subject of the esperiment. Then 
a small amount of the blood of the animal is taken and freed from cor¬ 
puscles by centrifugation; the residue, called the immunised serum, 
is filtered till it becomes completely dear. On adding to the filtrate 
in a test tube some drops of the wheat extract which was used for the in¬ 
jection, a precipitate is obtained, which is not produced if extracts are 
introduced which have been prepared from otter seeds. The reaction 
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is thus specific and can serve as a diagnostic. practical value, 
however, would be very small if this method only served as a way of 
distinguishing one species from another, since this is efEected already by 
direct examination. Relander's experiments have shown the possibility 
of obtaining from predpitine reactions a greater amount of difierentia- 
tion than is furnished by direct seed examination. Be fotmd that the 
serum of a rabbit wich had been injected with an extract of two-rowed 
barley reacted in the presence of a similar extract (the reaction being 
more energetic for the same variety than for difierent ones), while there 
was no reaction in the case of six-rowed barley. 

It should be noticed that there is not alwa3^ an agreement between 
botanical aflfinity and bio-chemical homology, and that certain spedes 
can be identified by the bio-chemical method more easily than others. 
Thus, two-rowed barleys form anti-bodies much more easily thari do six- 
rowed varieties. In only one case was there a similar reaction from two- 
rowed and six-rowed barleys. This, Relander explains as due to the fact 
that the two-rowed barley in question was the product of a cross with a 
six-rowed barley. 

The experiments made with red dover showed that the Relander 
method serves to distinguish Italian and American dover seed from 
liinnish and Norwegian, but the two latter are indistinguishable from one 
another. 

The writer mentions, in condusion, that the results hitherto obtained 
Justify the hope that the predpitine rnethod will prove a valuable assist¬ 
ance in seed identification. 

zts > On the Inheritance oK eome Oharacters in Wheat: I. 

Howabd, a. and nowABS, O I,. C (Agticoltoral Reseaich Institate, m Mmotrs 
offheDopartnuHtof Af(ncuUurf*nIndui{BiaamcalSmei), Vol V, No t, pp z-46 Col- 
entta, Sepiembu 1912 

The results ol hybridisation experiments carried out at Pusa during 
the years 1905-1912 ore given. In all cases the work wtus started from 
pure lines, and tihe paper deals chiefly with three series ol crosses with 
Indian wheats : 

1. Felted X Smooth Chaff. —The felting of the chafl in the wheat 
examined is shown to lie due to at least two kinds of hairs, each of whidi 
acts as a single Mendelian factor and is inherited independently of the 
other. 

2. Red X White Grain and Red X White Chaff. — Red colour in 
the grain may be due to the presence of one, two or three independent 
Mendelian factors, each of which may be isdated and is capable of pro¬ 
ducing red colouration alone ; but the shade thus product varies. In 
one case studied, the effect of two red fectors combined in one grain was 
cumulative. Only one factor was found to occur in all the crosses bet¬ 
ween red and white chaffed wheats. 

3. Bearded X Beardiees and Black Awned X Wlnte Awned. — The 
presence of at least two Mendelian factors in the bearding of wheat is 
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(lemonstrated, aud in futnn* a sharp distinction will have to be drawn 
between wheats which are atedutely beardless and those with very 
short awns or tips. Only one factor was found to occur in the cross 
between black awned and white awned wheats. 

extensive investigations were also carried out on : 

1) The consistency oj the grain, by crossing a constant soft wheat 
with a constant translucent wheat, cWsistency in this case appeared 
to be due to a single Meudelian factor. 

2) The shattering of the ear, which appeared to be due to two 
Mendelian factors. 

3) The standing pmer oj the plani,hy a cross between a weak 
btrawed well rooted wheat, and a strong strawed wheat with inferior 
rooting capacity. All possible combinations were found, and the pros¬ 
pect of obtaining a well rooted, strcng strawed wheat in the future seems 
favourable. 

In none of the crosses was there any indication of dommance in the 
first generation, which in all cases proved intermediate. 

A Summary ol Eiq^eriments in Barley Growing oondnoted daring 
tihe Eleven Yean 1901-1911. 

HvNtEK, H. in Journal of the D^Kutment of Iffncuttun and Tedhtncal Innruehon foi 
Ir^iid, Vol. xm. No I Dublin, October x^is 

The experiments were commenced in 1901 in Cork and Tipperary, 
hut the work was soon extended, and in time indnded all the barley¬ 
growing counties in Ireland. At first the size of the plots was two sta- 
ttite acres each, bat after 190b this was reduced to one acre. 

Matting ExperimerOs.—foa: a number of years the produce of the 
various plots was malted by htessis. Ouiimess, and a sample from each 
subjected to chemical analysis in their laboratories. The figures in all 
cases agree with those obteined by previous esperimenteis, the highest 
quality barleys being those characterised by a low total nitrogen content. 

Results will be discussed in detail later when the question of yield and 
quality is reviewed. With regard to the weight of 1000 corns, assuming 
equal quality, large grains give better extracts than smaller ones, bnl 
in practice it is found that the former do not mature os readily nor to 
the same degree as the latter, and are inconsequence rarely of such good 
quality. 

Varietv Experiments —The varieties tested were : 

a) Nurow-cared — Arcfatf, Scotch Oievallier, UoUett’s Chevalllur, Okl Itiah and 
Dnniih Archer. 

ft) Wide-eased — Qdldthorpe and Staadwdl 


A summary of the results is given in the followin,^ tables ; 
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I. Comparison of average values of Archer wUh other varieties. 



Na 
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1 ^ 

4 


190 Vi 

190“/, 

— 0.1 

* meld « qtianlity of saleable malting barl^ given in bands " 
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aa4 lbs. 

•« Value per acre ■■ value of total crop, «. e. xualtiiig com + acreoiliigB. 


II. Comparison of average nitrogen content of Archer and other varieties^ 


No. Ha % Bitrom 

of tests of years la gtan 


Archer . ) 

Goldthorpe . . . . ) 

Archer . j 

Standwdl.! 

Goldthorpe . . . . ] 

Archer . \ 

Scotch ChevalUer . \ 

Aither . i 

Old Irish.I 

Archer.) 

HoUetfs Chevallier } 


66 

34 

85 

15 

IX 


3 
8 

4 


IJ3 

1.53 

1,56 

1.64 

X.53 

1.34 

1.63 

*.53 

1.69 

*■53 

1.66 


Both for quality and yield. Archer heads the list, and the only ob¬ 
jection that can be urged against it is its tendency to late ripening; 
this can usually be obviated by early sowing. In the broad-ear^ class 
Goldthoipe proved superior to Standwell and also to two other var¬ 
ieties of Goldthoipe raised by the Department. The comparison of 
Archer and Goldthorpe does not show marked superiority fox either var¬ 
iety : in every year eacoepting 1901 the value per acre of Goldthorpe on 
some of the plots has exceeded that of Archer, but there is not sufficient 
evidence to warrant the general statement that the former is more suited 
to certain soils or districts than the latter. Goldthorpe is liable to serious 
loss by its ears falling off the straw, to which defect Archer is imm une ; 
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for this reason its claims to general recommendation clearly outweigh, 
any that can be advanced in favour of Goldthorpe. 

Pure Seed Raising Experiments. — These were originally staitcd 
on account of the difl&citlty experienced in obtaining pure seed ol the dif¬ 
ferent varieties that were being tested. In 1904 it was decided that in 
future the progeny from single ears was to be used, but to bridge over 
the time which must elapse before a sufficient amoimt of seed could be 
produced from this source, ** group selection ” was practised, 1. c. a large 
number of ears from each variety were selected, and the grain used for 
seed production. In 1906 a selection of Archer was introduced from Den¬ 
mark, where many single ear cultures have been propagated, and tested 
against the unselected Irish Archer which had been grown midcr the Dep¬ 
artment's supervision since 1904, and which was at least 94 per cent, 
prune. In 1907 the “ group selected " Irish Archer was tested against 
the Danish Archer, and in 1908 the “ single ear ” culture of Irish Archer 
was ready for trial. The following figures indicate the value of the selec¬ 
tion-factor on the yield and quality of the barley crop: 


1906 

190? 

X908 


Vleld Vobifl per acn mtfoga 
n oontoD^ 

fatll. 8tt. ~ % 


{ Ixldi Archer. xx is 174 x >52 

j Danish > xa 9 185 1.46 

\ Irish Archer. zs s 187 1.55 

( Danish » xa 7 X9S x.56 

i Iriah Archer. xx 2 z88 1.44 

j Danish > xz 4 187 1.48 


The superiority of the Danish Archer, which amounts to us. per acre 
in 1906, is reduced to 5s. per acre in 1907 and to nil in 1908. These ex¬ 
periments suggested a further trial of the extent to which the change 
of seed from one locality to another is beneficial. Danish Archer was 
freshly imported from Denmark in the spring of each year, and compared 
with Irish Archer and Danish Archer grown in Ireland since 1906, with 
the following results: 
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These figures leave 110 room for any condusion other tVian that uu 
difference ei^r in yield or quality exists between Danish Archer seed 
grown in Ireland for one or more seasons and freshly imported seed. 

120 - l!he Caliivatiou of Bioe in Java. 

SmoK, S. V.: Stvwlieii xibci den H.elsbau ani Java —Der r,opi,nl'fiaiiui, Not. y-u, n>- 
459-4841 527-54?, 581-591. 645-660. BerUn, Sei>l.-r>cr. 1912. 

This paper is the result ol observations made by the writer in Java, 
and of abstracts of recent publications on the subject, chicflj’ by the 
Dutch Government. 

Importance of rice culture in Java. — The production of rice in Java 
is high (5.2 million tons of paddy in 1909), but insuffidcut for the con¬ 
sumption of the coimtry. The rice is distinguished by its good quality. 
In the western part of the Island, rict fields occupy the whole of the cul¬ 
tivable area both on the plains and on the mountain slopes, on which 
they are arranged as terraces and reach up to 3900 feet. 

Bia‘ is grown by the natives in small farms only exceptionallj', 
and by Europeans, on large estates. ThL‘ Government takes much in¬ 
terest in the progress of the cultivation of this cereal. Eseperiments 
bearing on rice growing are conducted at several experiment stations 
and espedally at the one of Tjikdmoh to which a school of agriculture 
for the more educated natives is attached. 

Bice Is cultivated in Java in two ways, either in “ Sawahs " or “ Te- 
galans.” The first are terrace-like perfectly level fields, surrounded by 
embankments and irrigated artifidaUy 01 watered only by the rainfall. 
They are broad and regularly shaped in the plains, nairow and irregular 
in form on the hill slopes ; the tegalans arc always on indined and tuieveu 
soil; they are not banked round and are wateretl only by the rain. A. 
sharp distinction between dry and wet rice fields does not exist in Java, 
because rains fall throughout the year; they are always abundant in the 
western part of the Island, but less .so from May tc August (that is during 
the eastern monsoon) in a part of the east of Java. About 2 per cent, 
of the “ sawahs " occupy swampy lands or those situated on the shores 
of lakes (Moexas-Sawahs). In 1909 in Java and Madura (not indudhig 
the principalities of Djokjakarta and Socrakarta) the total area under 
rice was 6106 418 acres, of which 3 356 378 ac. were irrigated sawahs, 
^ 892 530 ac. sawahs depending upon rainfall and 539 940 ac. tegalans. 
The moeras-sawahs occupied 117572 acres. 

Irrigation works. — The ipost important irrigatioa works and canals 
were constructed and are kept up by the Government or with its assis¬ 
tance. Thus the “ wadoeks ” or reservoirs of rainwater arranged as ter¬ 
races on the hill slopes in the residencies of Soerabaya, Bembang and 
Semarang were improved and are kept in repair by Government aid. The 
upkeep of the secondary canals devolves on the communes and on the 
landowners. 

The lesser irrigatioa works and sometimes the preparation of the 
lice fields are carried out in common by fibe inhabitants of each village. 
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The canals aie fed by small bairages acioss the nveis; they branch 
into lesser canals which convey the water to gioups of rice fields, the 
n amber ot whidh ranges from 3 to 20, but most frequently from 4 to 6, 
each of which is situated on a lower level than the pieceding ones. 

IrrtgcUum experiments. — The imgation water is almost the only 
Jtrtilizer used in the nee fields, h. G. den Berger, chemist of the Dep¬ 
artment, conducted ui the Tjikomoh Bice Experiment Station a series of 
accurate experiments on the distribution of the mineral matter dissol¬ 
ved and held in suspension in the irrigation water, on the quantities ol 
It that were deposit^ and on their e&ct upon the crops. 

As a result of this experiment he came to the conclusion that for 
a good distribution of the water and of the fertilizers it contains, it would 
be advantageous to alternate the fiytids that are the first to receive the 
water from the irrigation canals. 

The exxjessive deposition of silt in the fields that first receive the water 
must be avoided, especially if it is calcareous, because it would diminish 
the permeability of the soil, or if too rich in organic substances, as 
this would favour vegetative growth too much at the expense of the 
yield. 

Soils. — For the most part they are very clayey, deep, and of fine 
and regular texture ; they are poor in humus (rice fidds rich in humus 
have frequently an add reaction, which does not suit rice) and in lime; 
they are also frequently relatively defident in phosphoric add. Espe¬ 
cially in the western part of the isknd laterite soils prevail. The black 
alluvial soils of volcanic origin in the Passoeroean residency, espedaUy 
rich in apatite, are the best of Java and give very heavy crops. In 
central Java there are recent volcanic soils containing much potash and 
defident only in nitrogen ; when they axe manured with sulphate of am¬ 
monia they give excellent crops. 

VarieUK and selecUon. — The earliest varieties mature within four 
months from sowing, the latest in dx or seven months. Besides OryMa 
sativa, 0. glntinosa is also cultivated; both of them possess many var¬ 
ieties, some being more suitable for growing in sawahs, others in tegnlans, 
some are beardM, others beardless, some early, some late. The Bice 
Experiment Station has isolated and cultivated experimentally 800 good 
native varieties, the selection of which has been begun on the S^ 15 f 
lines. 

Rotation. — After the first rice crop (October to March), that is 
during the west monsoon, if the rice field is irrigable the soil is left fal¬ 
low for about a month, during which time the harvested paddy is dried 
and stored; then the fidd is again flooded and the cultivation of rice is 
repeated. 

Bice may be grown on the same field for several years in succession, 
as is often done in the moist paits of western Java. At most, two crops 
a year can be obtained, but those varieties which require 7 to 9 montiis 
from sowing to harvesting and yield three crops in two years are preferred, 
as they give a better product. 
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In West Java, especially in the Pieang regency, the cultivation of rice 
alternates from time to time with the rearing of gold fish. Two mimths 
are sufS.cient for the fish to attain a marhetable size. 

If during the east monsoon there is not enough water available, one part 
of the fields is put under rapidly growing dry crops such as earth nuts, 
Bambarm groundnuts, soy beans, cowpeas, moon beans, several kinds 
of capsicums (lombok), sweet potatoes, yams ; and in the very dry dis¬ 
tricts, especially of eastern Java, a good deal of maize is grown, as well 
as sorghum, millet, coiz, etc. and, among the plants intended for sale, 
tobacco. Sometimes, after rice, the soil is left fallow foi a few months 
and utilized as pasture for buffaloes and other cattle. 

The crops which follow rice in the rotation, are arranged in the 
following decreasing order of merit according to their property of oxi¬ 
dizing soil and of preserving its fertility: leguminosae; other dry 
crops ; fallow with grazing ; fish rearing. Flooding the soil without any 
cultivation is absolutely to be condemned, also because it favours the 
spread of weeds, especially Pontederina crassipes. Special rotations ate 
found where the cultivation of the sugar cane or of tobacco is muchprac- 
tised(i). After sugar canes, if there is sufficient water, the rice fields are 
immediately prepared ; in the contrary case, which is frequent, Legu- 
minosse are grown for two or three months, ^yhow, by March or April 
the paddy must be harvested to make room for the preparation of the 
soil for sugar canes, which are planted from April to J^y. 

CnUivaHon in the sawahs. — The work of preparing the ground lasts 
about 50 days, Cate is taken not to make the seed beds in too fertile 
soils. The rice is sown 30 to 40 days before transplanting. Formerly 
only whole ears were sown; now the sowing of the separated grains is 
preferred. The seeds that float on the water are discarded; the rest are 
steeped in water for two or three days, being kept in ba.shests in running 
water. 

One pound of soaked rice is enough for about 8 sq, yds. of seeil Ijed ; 
and 390 sq. yds. of seed bed are sufficient for one acre. The seed¬ 
beds are moderately irrigated or not at all. In the first case the see<llings 
can be planted out 30 to 40 days after sowing; in the second sometimes 
as many as 100 days are necessary. The use of dry seed beds is contin¬ 
ually spreading. Before removing the seedling from tlic .seedbeds these 
are well irrigated if they arc dry beds ; if, on the contrary, they are 
flooded beds the water is turned off. In western Java the seedlings about 
12 to 16 inches high are tied into small bundles and a half or one third 
of their haulms are cut away. The seedlings ate set mostly in rows in 
the dry or almost diy fields. In the Preang regency two to four seed¬ 
lings are planted in each hole ; a group of two or three plants gives on av¬ 
erage 15 to 20 haulms. The distance at whidh the seedlings are placed 


(i) Sm Mdhe, H. D« Tabakbau in den Vowtoolanden aa£ Java. •— Der Tropenpflaiwr, 
W)ii, Year 15, No. 0. DP- 468*479. BeiUn, i<)ii. See also No. 134 bdnw. (Erf,)* 
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from each other varies considerably. In the plains, varieties having 
a long period of vegetalicn and consequently freely titlering, are placed 
at intervals of 8 to lo inches, while short-lived varieties that do not til¬ 
ler much are planted at 5 to 6 inches apart; in the mountains, in poorer 
soils, the intervals are still less. 

In tlie first days attcr transplanting the rice is moderately irrigated; 
after 15 to ao days it is flooded. Shortly ajfterwards the first weeding 
is undertaken. Then for two or two and a half months about 4 inches of 
water are kept on the land. In the second hall of this period the second 
and last weeding is carried out, the water being turned off two days pie- 
riously and admitted again two days after. When the ear begins -to 
form the depth of the water is diminished, anrl when the ears begin to 
tnm yellow the water is completely turned off. 

Cultivation in the tegalans. — The rice i« mostly cultivated together 
with other crops, bananas or herbaceous plants. In this case a.s many 
as three crops a 3^r are harvested, for instance * maize, rice and sesa- 
mum. Tegalans are frequently used to begin the cullivation of land which 
up till <hen had been under bqsh, Thih is cut, allowed to dry and then 
burnt, the ground is broken up and sometimes divided into rot^h ter¬ 
races to prevent too much earth being carried away by the rains. After 
the rains of the western monsoon, the rice is sown in holes. The second 
rice crop is about of the first, and the third does not always cover 
espense.s. The poorest soils, after several harvests, are left to them¬ 
selves for some years, during which they get covered with bush; tloL ground 
is then brolmn up again. In 1909 there were 2 712 500 acres of regularly 
cultivated tegalans, of which only 525 000 ac. uniler rice. The burning 
of forests followed by the growing of moimtain rice (as it is stilt practised 
in Siam and in the Sonda Islands) is unknown in Java. 

Harvest. — The rice is reaped very high, in two or three times, re¬ 
moving the ears singly by means of a special knife with a curved blade. 
The reapers are paid in kind, from '/.j to '/j of the quantity reaped, 
most frequently or */ix; thcee who, beades reaping, have assisted 
in the preparation of the soil or in Irausplauting the seedlings, get from 
Vs to 14. 

Successive operations. — When the rice sheaves are dry they are put 
in hnls with interwoven bamboo sides and roof of alang-along (Imperata 
arundinacca). After 40 clays hreking begins. For this purpose wooden 
mortars are used, and only the quantity consiuned in the course 
of the day is husked at a time. In Java there are also mills for the me- 
(ihanical husking of rice; most of them belcmg to Chinese. They are 
driven by water power and are of a somewhat primitive cdiaracter. The 
rice they turn out has a good many broken grains and is not suited for 
eaqportation, the supply for which comes from the European mills of 
Batavia and neighbourhood. 

Yield .—The average yield of irrigated rice fields is about 7120 lbs. 
per acre; of rice fields depending only on rainfall /1750 lbs. per acre, and 
from tegalans about 3560 lbs. per acre. 
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Diseases and pests. — “ Omo poetili," which means white disease, 
is a kind of etiolation which attacks the seedlings in the seed beds and 
mostly disappears on transplanting ; it is caused by insufficiency of plant 
food 01 by mouldiuess of the seed beds; it is frequent but not very injur¬ 
ious. “ Omo bang " <jr mentek ” appears only 40 or 50 days after 
planting cut; it is wuised by Tylenchus oryzae, which attacks the roots. 
This disease is at present limited to the central parts of the island, and 
has some Limes caused very considerable losses. The only remedy 
hitherto known is to alternate rice with dry crops. 

The larcm of SeJmnobius pmcieUus devour portions of the intemodes 
of the haulm, which in consequence produces ears with no grains in 
them. 

Leptocorisa acuta sucks the juice from the ripening grain ;md some¬ 
times does much mischief. 

In April and Maj’ at times a nocturnal insect, called by the natives 
“ walang-sangit" appears in great swarms which would destroy whole 
crops if they were not controlled by the lighting of fires in which they 
bum their wing^-. 

Among vertebrates, voles are the most injurious. Their numbers 
arc kept down l)y protecting the great rice field snakes {Python bivitiatus 
and A retielilalm). 

Among birds the most linrmful are Anuzdina oryzivora, several spe¬ 
cies of Munia, etc. (i). 

X2I > Xhe Cnltivatioa o£ Bice with the Help ofi Machines. 

Maix, P. : ciiUiirc mC'clianuiitc clu liz uu ln{lodjine,i2). — Journal d’A^HCHltwe iro^ 

picoU, latli Wai, Nci. 137, pp. 321-33*}. Puiis, November 30, ioi 3 . 

The writer, in analysing the monthly reports of the Indo-Chinese 
Rice-growing Association, points out the importance of the results obtained 
in 1912 by M. Alazard, agricultural cn^eer, attached to the Association, 
who after having shown the necessity of improving the plant used in the 
mechanical tillage of the soil, claims to have solved the problem of weeding 
by cutting the reeds under water by means of a mower. By sowing 
directly in the rice field, vigorous and fertile plants are obtained. 

It has likewise been proved that machiues con be used for ploughing 
normal rice fields, that is those esposed to flooding during several months, 
and that Irausplmitmg is not indispensable in order to obtain a ertp. 
These two points are of capital importance, as well os the fact that ree^ 
axe not an unsurmountable obstacle to the cultivation of rice and that the 
rice grower possesses suitable machines for their destruction. The 
use of this means is connected with the observation of certain physidb- 
^cal conditions of the existence of plants: when plants are mown under 
water the crown and the roots are asphyxiated and die rapidly; thus the 


(i) No. 27, B. Jiua. 1913. 
la) See No. i6z2, B. Dec. 1912. 


(Rrf.). 

(Sd.). 
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leeds that aie mown do not send out new shoots. These results, espedally 
considering the conditions under which they have been obtained, are suffi¬ 
cient to encourage further efforts in the cultivation of rice with the help 
of machines. 

122 - Cambodia Soy Beans. 

Soya de CambodRC.— protu^u des pavs chauis, 13th Year, No. iifi. p ^Io. 

Pari?, NovJinber 1912. 

The Colonial Oaiden has lately had occasion to examine a sample 
of soy beans from Cambodia. Tl^ sample was analysed in the labor¬ 
atory of the Chemical Service and found to contain: 

Wat« . . . ? peraait 

ProlauH .... 41.6 „ 

Pftt . . . 1R6 .. 

The hit content of this soy is rather hi^, the average being mily 
17 to 18 per cent. 

This soy, submitted to expert brokBrs,was judged to be of good quality 
and of easy sale. Cambodia seems capable of producing large quantities 
of this puik. According to information receiv^ it is cultivated in Cam¬ 
bodia only for local constunptiou. 

123 - Ezperimeate in Cteowing Lucerne of Vaticus Oiigins in Denmark. 

Hansbk, P. Dyifenlag^fotaSg med Eocccnc fra torskelligc Avlasteder. — 63 Itetclning 

fra SUitens l^DtaOgBvItksonilied i Plaatdkultur, — Ttdskrift for LanibrK^ets Pltmtml 

VdL 19, Part 3, pp, 3Jrf-4ii. Copailjagen, 1912 

Comparative expetinienls in growing lucerne of various origins 
were carried out between 1901 and 1907 on the experimental fields of 
the Danish Service for Plant Selection. These experiments were a con¬ 
tinuation of a preceding series extending over the period from 1684 to 
1899, and dealt with 40 samples from Hungary, ig from Germany, 21 
from ]?rance, 13 from Italy, 17from Russia, 2 from S^un, 12 from America 
and 4 from Turkestan, dto^thci 128 samples grown in 6zo plots. 

!]^om the results as a whole the following general conclusiorus may 
be drawn, taking into due account the conditions of Denmark. 

HungarioH lucerne may be considered from the Danish prunt of 
view as the best and the safest. All the samples prov’ed good, and with 
bnt slight differences. Its chief merits ate its permanence and resistance 
to cold. The first cut gives the major portion of the yearly crop, the 
successive cuts yielding very little; in the year in which it is sown 
and in the succeeding one Hungarian lucerne is somewhat less produc¬ 
tive than the other varieties. 

German lucerne is mostly a hybrid oiMedicago saliva and M. falcaia; 
it is \’ery luxuriant in the year in which it is sown and in the succeeding 
year, but afterwards it beccmies less productive, possessing a low per¬ 
manence. Compared with Hungarian lucerne, German lucerne does not 
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3rield as much at the first cut, but the successive cuts are somewhat more 
abundant. 

French lucerne, according to the samples tested, was uneven, some 
being good, but most inferioi to Hungarian lucerne. The first year’s- 
crop of I?rmich lucerne was more abundant than that of the Hungarian 
lucerne, but its permanence was inferior. 

Italian luc&rw behaves libe French lucerne, only its permanence 
is inferior. 

Russian lucerne : the few samples tested gave good results for the 
first year’s aop, but the yield diminished from year to year. 

The samples of American , Spanish, and Turkestan lucerne gave scan¬ 
ty results, showing themselves unsuitable to conditions obtaining in Den¬ 
mark. 

Taking as basis the following geneml averages for Hungarian lucerne: 

Yearly yield in cwts. per “ Tondeland ” = 1.363 aae^i. 

I Year II Year niYear 

64 65 89 54 154 49 

and expressing the yield of the other varieties tested as percentages of 
the above, the following comparative figures are obtain^: 


Origin 

_ 

0^ 



I Tear 

h year 

WLymx 

HtmgEUdiJii. 

. . 100 

TOO 

100 

Geiinan .. . 

. . 102 

02 

89 

Freodi. 

. . zoa 

96 

nr 

Italian .. 

. . 104 

0t> 

90 

Roseau . 

. . 91 

83 

69 

American .. . 

. . 

in 

6? 


These figures represent the suitability of the \*arious lucernes to the 
cultural conditions of Denmark. 

124 - The Exportation and Importation 0 ! Clover andLnoeme Seed into 
Hungary in 1910-11 and 1911-19. 

Fobudvmtv. EtUlEcredbK^clml bcrpmazforsaliumik kiH£vi eredinCiiyAa^k (toarchaimm- 
lit&aa. — MeiSeatddh, Year IX, No. as, p. 184. BmlaiKSt, November 30, igia. 

The production of clover and lucerne seed in Hungary differs accord¬ 
ing to the climatic conditions, and while almost none in abnormally dry 
or damp years, the crop is lucrative when the season commences with an 
abundant rainfall and concludes with a prolonged period of heat. When 
the damp continues, the clover succeeds the better, while if the heat pre¬ 
dominates, the Incetne is the more satisfactory crop. 

After reserving seed for home use, the rest of the produce is exported, 
indeed sometimes even some of that needed for sowing, the deficiency 
being made up by imported seed ; this trade depends on many j^ctors. 
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cummerdal, agricultatal and especially dimatic. This is shown by the 
following table ior the commercial years of 1910-11 and 1911-12. 

Clover Si>ed. 


Bxports Inqracta ] 

tons £ tons £ 


Wet summer 1910 





Commercial year 1910-19x1] 

4741 

270 848 

1196 

75 919 

Dry summer jgiz 





Commercul year 10x1-19x2} 

21320 

138298 

2 026 

138 285 


iMcente Seed. 



Wet summer igio 
Commudal yeai 1910-1911) 

648 

43889 

332 

25295 

Diy summer 1911 
Commeidal year 1011-1912) 

K095 

71 342 

279 

21 864 


It is seen that the revenue derived from the export of dover seed 
{the imports having been deducted) during the wet year was £199 953, 
while in the dry rear it was only £13. But on the other hand, the lucerne 
in the wet j"ear fetched only £18 394, as against £49 478 in the dry year. 
The ie>>ult is that the clover years are the most favourable for Hungary; 
in the pix*sent case the net total revenue from clover seed in 1910 was 
£212 689, ds against £49 491 only from lucerne in 1911 

The statistics show that the export trade is greatest in aiitmnn and 
the import before sowing. Hk Hungarian seed is sold after the harvest 
at from £4 9s. to £7 3s. per cwt., and before the time of sowing, foreign 
seed is bought at from £7 to £812s. , the higher piice the latter fetches 
being due to its greater purity. 

'ixKB cBa?3 125 - Cotton Crowing in Lousiana. 

Sfahk (noli. a i3lio hn , I,ii}. Die Zodee’ I'ohr-, BaiumuU- uxul Reukultat m I^oaisuiut. 

B. Der Batuuwnllbau (i). D.t rnbenp^natf, 16th Year, No ii, pp. 591-607 fig 

Berlm, November 1911. 

Cotton growing began in I^ouisiana towards the end of the seven¬ 
teenth century; Siamese white lint cotton was introduced in 1758. 

Climaiic CondUions. — Louisiana is now one of the principal cotton 
growing countries of the wodd, and this chiefly owing to its climate: 
relatively high temperature (from April to Noi’ember: the lowest mean 
monthly temperature in November in Northern Louisiana being 7.7®C., 
the hi^Kst, also in Northern Louisiana, in July, 34.3P C.); long period 
of i-egetation ; a good deal of sunlight (fiom June to September: comple¬ 
tely doudy days 19.4 in North Louisiana and 21 in S. Louisiana); regular 
and well distribute rains during the growing period (on average 4^/4 
inches per month from June to &ptember) and dry weather during lie 
ripening period. 


{Ei)* 


(i) ]Por the artide <m sugarcane see No. za8 bdow. 
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Soil. — Cotton can be raised on all kinds of soil, though with vary¬ 
ing snccess. On sandy soils the plants develop less; on heavy soils they 
attain, especially in wet 3rears, considerable height, but in proportion to 
their size do not yield much lint. The same in low lying lands: in fa¬ 
vourable years the crops are good but in others they are TntipVi damaged 
by animal and vegetable pests. The most favouiable of all are mpHin-m 
loams. However, with the aid of manuring and scitable tillage even 
less favourable soils can be made to yield satisfactoiy crops. 

Cultivation. — As there is still a good deal of uncultivated land, 
cotton growing might have considerably es:tended if it had not been 
checked by the appearance of the boll weevil {Anthonomus grandis Boh.), 
which has not only set a limit to further extension but has obliged many 
planters to .give up cotton altogether. 

Rotations. — Those most commonly adopted are the following: 

a) 1st year cotton, 2nd year maize thm cow peas. 

J) ist and 2nd years cotton, 3rd year maize and 4th year cow 

peas. 

c) ist year cotton, 2nd maize and cowpeas, 3rd winter oats 
(sown at the end of October or beginning of November) then cowpeas 
(sown on the stubble in May). 

d) as the pieceeding, but with cotton for two years or in the 3id 
year sowing in the oats Japanese clover {Lespedeza striata) which occupies 
the 4th year also. On loams sometimes Vida villosa or dover is sown 
in the oats ; on sandy soils crimson clover is sown in the oats and Velvet 
beans in the maize or, these by themselves, or peanuts, especially the 
Spanish variety. 

Preparation of the Soil. — Is not always carried out with due care. 
Sometimes it consists in merely ploughing up the ridges of the previous 
year before sowing. The best resulte are obtained by those farmers 
who begin their ploughing towards the end of autumn or teginniug of win¬ 
ter. Among other advantages there is that of destroying many pupae 
of boU worms {Heliothis armiger). In the large estates the subsoil plough 
is also used; by this means alone the crop of seed cotton increases by 
about 150 lb. per acre. After ploughing, which is done crosswise to the 
direction in which the cotton will be planted, the ground is repeatedly 
harrowed, and rolled until a garden-like tilth is attained. In low lying 
ground the rows are ploughed, so that the soil may dry better if the wea¬ 
ther is unfavourable. On high laud this is done only just before sowing 
or is omitted altogether. 

Manuring. — It is often defective. Experiments carried out for 
many years in succession at the Baton Roi^ and Calhoun Experiment 
Stations have proved the necessity of completing organic manures by 
chemicals. The best results were obtained with 30 bushels per acre of 
a compost consisting of 100 bushels of cotton seed, 100 bushels of farm¬ 
yard manure, and oooo lbs. of phosphate. At Calhoun, land manured 
with this compost yielded an average of 1513 lbs, of seed cotton per acre, 
and at Baton Rouge 1246.6 lbs., whilst the unmanured plots yielded only 
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466 lbs. and 1034.3 lbs. respectively. The quantity of artificials given to 
cotton in l^omsiana is trifling. 

Varieties, — Early varieties are groivn, especially short stapled, 
small boiled, Upland varieties. Long stapled early varieties (Sea Island) 
have been bred and the United States Department of Agriculture is en¬ 
deavouring to introduce them, but their cultivation and harvesting are 
more di£S<^t, and for gjmning them special gins are required; further they 
do not sell well on the local markets and ttey require continuous selec¬ 
tion ; for these reasons few planters care to grow them. The most wide¬ 
ly spread varieties ate the following: 

1) Tooles Early Proliflc. Short staple and small bolls. About 
S7 boiUs give i lb. of seed cotton. It m a low early bush, and it produces 
much 8^ cotton and lint. 

2) King^s Early Improved. Short stapled, abundant, seeds small, 
long branches. 

3) Simpkin's Early Prolific. Short stapled, somewhat earlier 
and more productive than the preceding long branches, short intemodes, 
seeds small. 

4) Mebane’s Early Triumph. Short stapled, large bolls. Seeds 
medium sized. 46 boUs yield i lb. of seed cotton. 

Many farmers in the north of the cotton belt use imported seed. This 
ripens earlier than the native seed but every two years new seed has to 
be imported. 

In most cases the seed is taken from the ginning works. Many 
farmers get their seed from merchants or direct from the growers, es- 
pedally in Georgia, S. Carolina and Alabama. Only a few of the largest 
farmers produce their own good seed by means of selection. 

hitercuUure. — seeds are sown in rows as early as possible when 
no more frosts are to be ezpected (I&rch-April). The quantity of seed 
is I bushel (30 lb.) per acre, though as experiments conducted in Texas 
by the Bureau of Plmit Industry have shown, 4 to 7%lbs. of seed per acre 
ate suffident under favourable conditioas to give a good stand. 

The distance between the rows ranges from 3 to 5 feet and between 
the plants from 10 to 30 inches according to the soil and the variety of 
cotton grown. According to the writer the advice to plant at a great 
distance apart is not sound beyond a certain limit, because formerly the 
cotton plants continued producing buds till September and even October, 
whilst now the plants produce only up to the middle of August, because 
after this date the boll weevil prevents any further bud formation. 
Eipeiiments carried out by the Stete Crop Pest Commissioti in the years 
1907 and 1908 showed that close planting gave the best results, increasing 
the crop by 30 to 60 pet cent. The most favourable distances were 
found to be: 
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Between Between 

the xowa the plants 


j Onpoorhi^laad .3 feet loinchtb 

2 . On rich hii^ laud and guod prairie soil .... 3 „ is „ 

a. On poor or very sandy plain land.u „ 

4 On well drained pla’ns of medirnu fatuity . . 4 „ 15 » 


These es^rimeiits showed also that in close planting the ants (So- 
lenopsis geminaia) played moze havoc among the boll-weevil brood 
than heat or parasites. 

A few days after sowing, the tilling of the soil begins again in order 
to keep the surface loosened. At first the harrow is used and then the 
cultivator. Singling is performed twice, once when the plants are about 
one inch high and the second time when they are 12indies high; after 
this they are slightly earthed up, and, weather permitting, the ground 
is worked once a week with the cultivator. At the end of July or begin- 
ning of August the soil is smoothed and thorot^faly harrowed. 

^Topping has been given up. 

If Harvest. — The harvest begins usually at the end of August and lasts 
to the middle of December. The quantity picked by one labourer in 
a day varies considerably. Some barely reach 100 lbs., others pick 300 to 
350 lbs., first dass pickers attaining 500 and 600 lbs. The cost of pLcking 
is about 75 cents (3s. id.) per 100 lbs. 

The cotton is not dried l^fore being ginned. Ginning is done in special 
mitls which deal with at least 50 to 75 bales a day and in some instances 
as many as 250 per day. The cost of ginning a bale is $2.50 (zos. 3d.). 
As payment seeds are accepted. In 1906 there were upwards of 1500 
gbming Tnilts against 1200 in 1911. The seeds that are not used for 
sowing are sent to the oil mills, of which there are about 50 in the State. 

Yield. — The average yield has increased somewhat of late years, 
but it is only about 170 lbs. of lint per acre (in 1911 it readied only 143 lbs. 
per acre). With intensive farming and energetic control of the boll wee¬ 
vil it is possible to attain much higher yields, as is proved by statistics 
which show ihat as much os 356 lbs. per acre have been obtained. 

Control of parasites. — The boU weevil appeared for the first time in 
1830 at Mondova in Mexico, where in 5 five years it played such havoc 
that cotton growing had to be given up; in 1850 it reached Matamoras 
and 10 years later tibe Rio Grande, In 1862 it appeared at BxownsviUe, 
Texas, and in 1903 in Louisiana. By the end of 1908 it infested the whole 
cotton territory of the State. The harm that it has done may be seen 
from the following figures (next page), 

Bor the direct control of the boh weevil, arsenate of lead sprays haw 
been suggested, but owing to the difficulties attendant upon its use this 
remedy has not become popular. On the other hand the practice of col¬ 
lecting the infected boUs from the begiiming of May to the end of Jffiy 
has become general. The bolls are placed in boxes covered with wire 
netting, the m^hes of which are wide enough to allow the pamsites of the 
weevils to escape but not the weevils. It would be of very great advantage 
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Year 

Under cotton 

I4iit 

500 lb. bales 

igo2 

I 617 586 

882 073 

1909 

930 000 

253 4T2 

I9XZ 

I 075 000 

365500 


to destroy tlie cotton plants early m atitmnn, but tew growers make up 
their minds to do so. The utility of this measure, besides being pror'ed 
by the experiments of the State Crop Pest Commission, has been shown 
by the immunity from the pest enjoyed by the plantations grown in lo¬ 
calities m which the cotton plants had been destroyed by host in the pre¬ 
ceding year, as was the case in the northern parishes* of l/ouisiana after 
the frost of 1907. 

For destroying the plants at the end of the season some machines 
have been invented, one of the simplest of which consists of a cylinder 
of 18 mches diameter and 6 feet m length bearing sharp iron bars 3 
inches broad and 1^2 i^ch thick. With this machine 10 to 12 acres a day 
can be cut. 

Before the appearance of the boE weevil those varieties the bolls 
of whidi ripened before the danger of frost was to be apprehended were 
consideted early. Now early varieties are those that show first the set¬ 
ting of fruit buds. The signs of precocity are : low branches (the main 
branches that do not bear fruit must not be more than four); short inter¬ 
nodes ; fruit branches at every intemode of the main stem or of the main 
blanches; continuous growth of the fruit branches, as the boll weeidl 
attacks first the upper twigs and does not damage the bollsso long as there 
are available buds; the average breadth of the leaves for the plants of the 
high lying lands must not be more than 6 inches and for the plains not more 
than .1 or 5 inches. 

In selecting, the following pomts are also to be observed : 

1) Size of the boUs (the larger bolls being easier to pick and ofier- 
ing greater resistance to bad weather). 

2) High percentage of lint (38 to 40 per cent.). 

3) Tength of staple not under one inch. 

4) Resistance to Imd weather. 


126 - Oambodia Cotton in Bombay FroBidenoy. 

MAST, T F. In The Ajincultwal Journal of Indsa, V61. VU, Port IV, pp 3^3-381 Cal- 
atta-Eandos, zpzn. 

The seed of Cambodia cotton was introduced into the Madras Pie- 
sidejicy from Pondicherry through two independent rihn-nni^ls in igo4 
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and in 1905 (i). In the Bombay Presidency it was introduced from the 
Philippine Islands in 1905, and from Tonking in 1906. Later on seed 
was obtained from the Madras Presidency as well as from various other 
sources. 

Ei^rimental trials were commenced in Gujerat, but the local con¬ 
ditions (a heavy black cotton soil and a rainfall of 36.33 inches) did not 
appear to suit this cotton, which was then transferred to Dharwar in the 
south of the Presidency, where it yfalded promising results for a year 
or two and then appeared to deteriorate as regards prolificness and re- 
sistauce to “ red leaf blight" which attacks all exotic cottons at Dhar¬ 
war. On the contrary, good results were obtamed m the south-east 
of the Dharwar District, where Dharwar American cotton, introduced 
nearly a century ago, had acclimati 25 ed itself, and is cultivated as a non- 
irrigated crop, beittg grown in the raU season on the mediiun black soils 
and sown at the beginning of the monsoon on the red soils. Accordingly 
an experimental farm was established at Gadag in 1908-9, with the primaiy’' 
object of testing the suitability of newly introduced American and Cam¬ 
bodia cottons and for comparing these with the Dharwar American. 

The results obtained — without irrigation — both on the farm and 
in cultivators’ fields, prove this cotton to be well adapted for cultivation 
at Gadag. The following table shows the results of comparative esqperi- 
ments with local saw-ginned Dharwar American. 



XleU per acre 
^ of seed QoUon in lbs. 

fliiTtrfttg peroentage 

1 

Season 

1 

^ Oamboaia 

8sw-0iiiiu(d 1 
Dharwar 

1 An«rrican | 

Camboffla 

1 8aw.atimed 

1 Dbanrar 

1 A«ii<rQw 

1 Kematfca 

! 

Z909-xgio. . 

430 

, 384 

42.80 

30 87 


xgxo-xgii. . 

1 410.5 

231 ' 

38.30 

30.70 

1 A moderate season 

1911—xgx2. . 

1 197 

1 

38.05 

1 *830 

A very bad season. 


The season 1911-12 was characterized by exceptional drought. The 
total rainfall fcr the season amounted to only 13.77 inches, of which only 
0.80 in. fell after the crop was sown, against an avemge of 23.43 inches. 
Nevertheless the above results afford ^ proof that Ounbodia cotton is 
a drought-resisting variety of exceptional capacity. 

(i) Cambodia cotton bas spread mpidly in the Madias Presidency, where it sneoeeds only 
with irrigation. It is distingoidied for its vigoor, hig^ yldd and good quality of lint. On 
wdl manttxed land under inigatian the yidd ii usoally stated to be fcom 1330 to x6oo lbs. 
of kappts and never less; while yidds as big^ as 3300 lbs. have been reposted. Ithas agfa- 
xdng percentage ol 33 to 35 per cent, of lint. H. Sahmok., The introduction and spread of 
Cambodia cotton in the Madias Presidency. — The Agricuttttral Journal of India, Vol. VT, 
Part IV, pp. 363-368. Calcutta-I^ondon, Oct. igir {Ei.). 
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Cambodia cotton lias jEturtber the following advantages over the 
local saw-ginned Dhaiwar American : A higher ginning percentage ; 
the seed cotton, being prodnced in large well-opening bolls, can be picked 
cleaner; the cotton is “ bulkier,” its colour is brighter and the staple 
more uniform, and lastly it is markedly lesistant to “ ted leaf blight.” (i) 
At a sale by auction held in 1912, Cambodia cotton fetched 43 per cent, 
more *Tifl.n the local variety. Hie spinning tests also yielded satisfac¬ 
tory results. 

Among the sub-varieties of Cambodia, 102 E proved to be the best, 
and the economic results that may reasonably be expected from it are 
given as follows: 

Ounlxidlft SsW'^iiiiieA 

xmB niMucwar Amrrtcaa 


Cost otprodnctioa per acre. 

z8*. 8i. 

z8t.8d. 

Yldd: seed cotton, per acre ....... 

310 lbs 

375 lbs. 

Pnoe of I lb. unglnned cotton.. . 

x.85d. 

X.42J. 

Value of produce per acre . 

47s. gd. 

333- 9^. 

Net profit per acre .. 

sgs. xd 

X4S. xd. 


It would therefore increase very considerably the wealth of the 
ilistrict if the 200 000 acres annually devoted to saw-ginned Dharwar 
American were sown with Cambodia 102 E. 

The writer concludes by demonstrating the necessity of continuing 
the selection of the Cambodia seed, so as to prevent any falling off in its 
qualities, of multiplying the select seed on a large scale, and lastly of 
].reventing cultivators allowing this cotton to become mixed with the 
local variety. 

127 -. The Improvement of Ctotton in India. 

Th» ButteHn of the Impmal InsMutSj VoL X, No. 3, pp. 351-37*. I/mdoa, 19x2. 

During recent years the Provincial Agricultural Departments in 
India have carried out experiments with a view to the improvement 
of indigenous varieties and the trial of exotic cottons. 

Many samples of cotton prodnced in the course of these e^qperiments 
were sent to the Imperial Institute, and the present article gives an ac¬ 
count of the examination and commercial valuation of specimens from 
Madras, Central Provinces, United Provinces, Eastern Bengal, Assam 
and Burma (2). 

Madras coUon. — One of the chief native forms of cotton cultivated 
in Madras is known as “ Tinnevelly.'* This really consists of a mixture 
of two varieties, ” Uppam " a small bdHed variety of Gossypitm her- 

(x) “ Red leaf blight ” (Ph^dloglcal DiseaBe). This reddening, resemblmg autumnal 
colotation, occors meet frey^tly toward the season's end and is most common upon poor 
soil. It is chiefly dne to lack of nourishment. Attacks of the mite caose a shnilarappeaxonce. 
dXBvm«8 and Haix, Dtuasea of Economic Plants, pp 403-406. New Yoefc, 19x0. 

(3) See No. xoa, JB, Jan. X 9 Z 3 . 
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baceum, and “ Eanmgarmi *’ a fonn of G. indicum. “ Uppam ” is grown 
on black cotton soils in Coimbatore and Madura practic^y as a single 
variety. It is also grown mixed, usually with “ Karunganni " and “ Na- 
dam " (a form of G. oUttsifolium) in the east of Salem, south of South 
Arcot and north of Trichinopoly. It is also grown throughout the black 
soil areas of Tinnevelly as a single crop or as mixtures containing as 
little as 5 pei cent., the remainder being " Karunganni ”. The latter is 
to some extent grown also on red, mixed and shallow soils ; it is a finer, 
stronger and more even stapled cotton than “ Uppam ’’ and the Agri¬ 
cultural Department is endeavouring to extend its cultivation in Tinne¬ 
velly. 

Among the exotic cottons which have been introduced, “Cambodia" (i) 
has proved the most successful, and it is said that on irrigated land it 
gives four or five times the yield of the dry land indigenous cottons, 
whilst the quality of the lint is satisfeictory. In Tinnevelly and Ram- 
nad, wells are being sunk on a large scale with the primary object of grow¬ 
ing this cotton. The last crop was estimated at 33 000 bales of 400 lb., 
valued at £400000. 

The comparative examination of the Madras cottons carried out at 
the Imperial Institute has shown that “ EZarunganni " approximates in 
fineness to Egsrptian cotton (length from 0.8 to i.i in. and the average 
diameter 0.00074 while “ Uppam" has the ordinary coarse char¬ 
acter of most Indian cottons (length from 0.9 to i.i in. and average dia¬ 
meter 0.00084). In other respects the “ Katunganni" cotton is little if at 
all superior to “ Uppam ”. It yielded on ginnmg 28.1 per cent, of lint 
as against 29.5 ; the weights of lint per 100 seeds were respectively 1.90 
grams and 2.15. “Cambodia" is of very satisfectory quality (yield 
on ginning 37.9 per cent, of lint or 6.89 grams per 100 seeds ; length from 
0.9 to 1.2 in.) and resembled samples of the same variety of cotton grown 
in Burma. 

The Georgia Upland Cotton is of good quality (yield on ginnmg 
37.1 per cent, of lint or 5.27 grams per 100 seeds, and length from 0.9 
to 1.2 inches) but inferior to the acclimatised Cambodia cotton. 

Samples of cotton from the Central Provinces. — The chief work of 
the Agriculture Dcapitment in the Central Provinces on cotton has been 
the selection of improved forms from the native races of cotton. 

The cotton known as Berar “ jari " consists of a mixture of a number 
of distinct races. Six of these have been isolated, and five of them, viz. 
Gossypium neglectwn var. vera, G. neglecUm var. vera sub-var. malvensis 
(broad-lobed and narrow-lobed forms), G. negleckm var. rosea, and G. 
neglectum var. rosea sub-var. cutchica, have been grown experiinentelly 
as pure varieties. The vera and malvensis forms furnish the most valuable 
Huts, but the coarser rosea and cutchica varieties yield a higher percentage 
of lint and would be the mote profitable for cultivation in the Central 


(i) See prrcerllne abstiad (N'o. x:!6). VSA), 


5 



PZBRB CROPS 


Provinoes. Li the Tapti valley the finer types predominate ; the others 
in Bexar, Wardha and Nagpnr. 

The variety of native cotton known as " Bani ” (G. indicum) yields 
a fine silky staple, but as the yield per acre and the percentage of lint 
axe low its cultivation has been given up in favour of “ jaxl.” “ Buxi ” 
has been introduced and has done better than jari on certain rich khari ** 
lands. So far it has proved immune to wilt disease {Fusarium vasin- 
fecium Atk.) and is in demand where this disease is prevalent. 

Bspeximents designed to ascertain the relative values of the outturns 
of the above mentioned cottons have been carried out at the Akda Bx- 
peximental Farm during several seasons. 

The plants were grown on the deep black soil characteristic of the 
cotton tract and were manured with cattle dung at the rate of 40 lbs. 
of nitrogen per acre. The results of the eaperiment are shown in the fol¬ 
lowing tables; 



These samples from Akola were of high grade for Indian cotton, but 
they were of somewhat inferior strength. With the exception of ** cut- 
(hica ’* they were all of a much hi^r class than “ superfine.*^ The 
growing of these cottons should be encouraged m prefemoe to the inferior 
“ Jaii ” varieties, which are now so largely produced. 

Cottons of ^ United Provinces. — The chief cotton produced is 
of an inferior grade, known as Bengals. Several crosses have been ob¬ 
tained of this cotton which give promise of being a considerable improve¬ 
ment on existing varieties, but none are quite satisfactory and probably 
the introduction of some form of Upland would be advisable. 

The two samples received by the Imperial Institute for examination 
were specunens of indigenous varieties grown at the Government Agti- 
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Results of the examination of the samples of cotton received 
from the Akola Experimental Farm. 



(Burl> 

aocllmat- 

ised 

(American 

Upland* 

(Banli 

(6. tndi- 
eum) 

Broad- 

lobed 

UiUvtn- 

su 

Narrow- 

lobed 

UtUvm- 

sis 

Virt 

JfOSM 

Cvlektea 

■Jari* 

«;. <w- 
fitaum) 

Fibre yield on 
ginmiig . . 

SOAtos3.i5 

33.13*037.3 

38n 

3843 

33*0 33-7 

4043*040.6 

34-8*038-3 

33a to 37.8 

14nt per 100 
•eeda, grama. 

34*0 3-9 

ij6otoiA3 

an 

34 

346*03.9 

3.331044 

3-03*034 

04*034 

lengtli of sta¬ 
ple, incbes . 

0.7*0 1.3 

0.7 to Z.I 

0.7 to 1.3 

0.7 to M 

0.7 to I.I 

OAtOI.3 

043 to xja 

oA.to I.S 

Avenge diam¬ 
eter, Indiea. 

ono074 

&oqo6g 

0.00083 1 

O.OOOS3 

0.0008a 


aooogi 

OjOOb8i3 


culttucal Station, Aligarh. One, the wbite-floweied cotmtiy cotton (Rai), 
yielded on ginning 40.5 per cent, of lint, or 3.26 grams per 100 seeds. 
The staple was short (from 0.5 to 1 in), and coarse (average diameter 0.0009 
in.); and the other, yellow-flowered country cotton (Rui), yielded 35.7 
per cent, of lint, or 2.39 grams per lOO seeds, the length of the fibre varied 
from 0.6 to i.i in. and the average diameter was 0.00081 in.; this cotton 
was of good quality but somewhat deficient in strength. 

Cottons from Eastern Bengal and Assam. — Cotton is grown on a com¬ 
mercial scale only in the Garo Hilte and Chittagorg Hill Tracts. In both 
localities the variety grown is Gossypium arboreum var. assamica Watt, 
but the ginning percentage of the (kio Hill cotton is considered to be 
slightly higher than that of the other locality (50.1 per cent, against 
43.5 per cent, in the samples examined at the Imperial Institute); the 
fibre of both samples was rough shent (0.7 to 0.8 in.). 

Cotton from Burma. — Experiments in cotton growing have been 
carried out at the Mandalay Agricultural Station, the work being confined 
for the present to the trial of introduced cottons and the classification of 
the indigenous cottons. The perennial or tree cottons have not been satis- 
feictory. In the following table a summary is given of the results ob¬ 
tained in the years 1909 and 1910, together with the results of the exam¬ 
ination at the Imperial Institute. The annual cottons were sown in 
drills three feet apart, without manure. 

It would appear that the Egyptian varieties are less suited to the con¬ 
ditions of the localities in which the samples were produced than the 
American and “ Cuban *’ cottons. All the samples, however, were of 
marketable quality, but with the exception of the “ bani ” variety they 
were rather lackmg in strength and were sfightly steined, doubtless by 
insect pests. 
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Vadety 

yield 

Of 

Seed 

cotton 

lb. per acre 

Per¬ 
centage 
at Imt 

by 

gtnning 

Weight 
of Imt 
pet ICO 
seed- 

gtuna 

length d 
fibre 

Inches 

Average 
diameter 
of fibre 

inches 

Colour of fibre 

Abaari (Bist year) . , 

416 

30-5 

3.6 

X .3 to 1.6 

0.00067 

Qsaam oolotit 

Abassl (second yeai}. 

150 

35 

50 

I.l to 1.4 

0.00066 

Pale reddlsb 

Mitafifl (second year). 

750 

33 

5-3 

1.2 to 1.6 

0 

1 

Pale reddUh 
brown 

Cnban (new seed) . 

390 

28.5 

3-3 

0.8 to I.I 

0.00086 

Pale cream 

Georgia Upland (new 
seed). 

250 



o.g to I.I 

a8 to 1.2 

0.00074 

0.00068 

Pale cream 

Banl (lint year) . . 

26.9 

1.75 

Greyish-white 

Camhndin , . . . 


38.5 

56 

0.7 to 1.3 

0.00073 

Pale cream 




stress CROPS x 28 - The CnliivRtion of the Stigar Cane in Louisians. 

Spahr (EEoheDsholiii, I^). Die Zudcetrofar-, Baunnvoll* oad Rcisknltnr in IfOalsiaiuu 
A. Die Zuckerrohiknltof (i).—Dir Tropenpfianm, i6th Year, No. lo, pp. 517-526 + 
5 ^ Berlin, October 19x2. 

The yearly consumptioii of sugar in the United States is 80 lbs. per 
head, being inferior only to that in England where it reaches 86 lbs. 
per inhabitant. The United Statea produce about one quarter of the 
sugar they consume, namely about 900 000 tons a year. Another quarter 
is import^ from the American possessions: Hawaii, Porto-Rico and 
the Philippines, and the rest chiefly frem Cuba. Of the sugar produced 
in the United States about 350 000 tons are cane sugar, of which southern 
I^ouisiana produces 325000 ions (1910), which with the by-products 
is worth upwards of £6200000. 

Area of —-The chief area on which sugar cane is raised 

extends southwards from the confluence of the Red River along the west 
bank of the Mississippi and its former emissaries. The breadth of the 
cultivated land varies from a few hundred 3nrds to three English miles. 
Behind the cultivated belt the wooded swamps, in which the drains flow, 
axe situated. The sugar belt comprises about one million aaes of land, 
of which about 300 000 are yearly under sugar, aud the rest under maize, 
rice, potatoes, pulse, lucerne, etc. The cultivation of sugar canes might 
be extended to about 9 millions of still virgin soils; on the other hand, 
if the protective duties on sup.r were abolished the cultivation of sugar 
canes would be condemned to disappear; consequently the erection of 


|W.). 


(i) An abstmet of the artide on cotton nppean as No. T25 above. 
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new st^ar factories and the increase of the area under canes proceed 
very slowly. 

Varieties cultivated. — i) ** l/ouisiana ” or “ Domestic ” cane, with 
red cane and slanting leaves ; it is suitable for clayey soils. 

2) “ Ribbon ” : red cane striped with white, slanting leaves, 
very resistant to moisttue and suitable to clayey soils. 

3) “ D. 74 ” : dark green cane, erect leaves, high sugar content, 
fairly resistant to moisture and to drought, adapted to loose soils that 
do not cake. 

4) “ D. 95 ” : with purple epidermis and parenchyma, erect leaves; 
maximum sugar content, but requiring a rich soil. 

The first two varieties, originally from Java, were introduced in 1820 
and soon replaced aU other canes: iie other two varieties were distributed 
in 1900 by the New Orleans Sugar Experiment Station, which had se¬ 
lected them from a number sent by the Ro3ml Agricultural Society of 
Demerara. They are distinguished by their high sugar content and by 
their tillering. 

The two first named sugars are either consumed as such, or together 
with the 96 per cent, sugar are sent to the refineries. 

Production. — Li average years the yield is about 31 cwt. of sugar 
per acre on light soils and 21.6 cwt. on heavy soils; in fevourable years 
the yields rise to 48% and 36.8 cwt. per acre respectively. In dry years 
the amount of canes harvested is lower, but they are richer in sugar than 
in wet years. 

Cost of j>roduction. — The cost of production is much higher in l/oui- 
siana than in the other stgar producing countries, being 3.75 cents, 
(1.84 d.), while in Java it is 1.5 cents (o.73<i.), in the Philippmes 1.75 
(0.85^.) and in Cuba 2 cents (0.98^.) per pound of raw sugar. This is 
due to the light harvests and to the high rate of wages, especially of the 
managing staff. 

TMs state of things, however, is improving in the sense of a greater 
division of labour between the st^r cane farmer and the mill owners. 

Insect Pests. — Of late years the cane borers have caused much 
mischief, the loss amounting sometimes to as much as 25 per cent, of the 
crop. The causes of the increase of these insects lie in the imperfect 
selection of the seed canes and in the neglect of the advice given by the 
l/ouisiana Sugar Cane Experiment Station to bum the infected parts 
and to destroy Sorghum vulgare and S. halepense, both of which are host 
plants of the cane borer. 

X 29 - Sugar Oane Onltlvatlon and Sogto Industry In Pern lor 1911 (i). 

Pax, Casios Rombro. StaUatlcs for the Suger Ridtutry for x9xx. — Ptm To-Day^ 

VoL rv, No. 8 , pp. 4a4-4«9. I 4 ma, November xgxa. 

The Action of Stati^cs, Direction of Agriculture and Irri^tion, 
Ministry of Pomeuto and Public Works of Peru, of which the writer is 

[E 4 .). 


(x) Gee Noe. 1374 o&d x 343 , B. Gepi. X9X«. 
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the chief, has compiled the statistics of the sugar industry in Peru for 
the year 1911. In the present paper the most important data are given, 
some of them being collected in the form of tables. 

Sugar cane is grown in all parts of Peru where the climate is warm, 
but its centre of cultivation is in the coast region. This coast region is 
practically a plain 1400 miles long by 30 or 40 miles wide and is formed 
by the erosion of the western base of the Andean plateau. Excepting in 
the extreme north, it is very dry, but it is crossed by some sixty valleys 
of great fertility. 

The rivers which water Ihese valleys bring down enormous quanti¬ 
ties of water during the seasons of heavy rains and of melting snows, 
the greater number of them however almost drying up during the rest 
of the year. The overflow from these rivers has contributed to the for¬ 
mation of these productive lands, which are of an alkaline character, some 
of them containing a considerable quantity of chlorides, sulphates and 
carbonates, soluble in vmter. The lands where canes are cultivated are 
generally rich in lime, compared with the cane lands of other countries. 
Phosphoric add is everywhere sufficient, as well as potash. There is plenty 
of nltn^en, but the quantity varies with each section. 

Up to the present only three ^mrieties of sugar cane are known in 
Peru, the white or yellowish white, the greenish yellow and the red or 
purple. Some foreign varieties have been introduce, one from Demeiara 
and another from Hawaii, but neither seems to be superior to the sugar 
cane of Peru. The plant diseases are fortunately not very formidable 
and the only one worthy of the name is known as ** barreno '* or borer, 
though it has not yet done any serious damage. In some valleys a cater¬ 
pillar has been found, which eats the leaves of the plants. Field tats 
do very slight damage. Among the accidents to which the cane is liable 
there ate : filling down, to which the white variety is espedally subject, 
and early flowering. 

The saccharine percentage of Peruvian canes may vary from 17.5 
to 12 ; this is due principally to the methods of cultivation. Generally 
the su^r cane has much fibre, plenty of sugar and slight humidity. The 
juice is generally good and pure and it is readily manufactured. It is 
seldom necessary to refine the juices ; the sugars produced are of good 
colour, and a rather ccarse grain, with hi^ pokrization and gener¬ 
ally of easy crystallisation. 

While in many districts from 18 to 24 months are needed for the cane 
to ripen, in other parts of the coast only 16 months are required. On 
some lands under fevourable conditions, up to 90 tons of cane per acre 
may be obtained, and in some pknintions an average of 60 tons and even 
mote, by intensive cultivation. At the present time the average produc¬ 
tion in the good plantations is probably from 35 to 45 tons per acre. 

The following table gives a gener^ idea of the average quality of 
the sugar cane of Peru: 
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Sacdiarlne matter 

Fibre. 

Mblstare . . . 
Density (Beaam6) 

Brix . 

Pnre juice . . . 
Saocbuine . . . 
Sediment . . . 
Glucose .... 


15.77 per cent 
15.00 „ 

66.02 „ 

11.7 

20.87 per cent. 
89.68 „ 

xS.yt „ 

00.47 ,, 

0045 If 


St^r cane was introduced into Peru about the year 1570, and for 
a long time it was grown on a very small scale. The present sugar in¬ 
dustry dates back thirty years. It is located chiefly in the coast region ; 
the production of sugar cane in the sierra and montaHa, which is limited 
in quantity, is used largely for the manufacture of chancara (an alcohdic 
beverage) and alcohol, which is totelly consumed on the spot. 

Nearly all the great sugar cane plantations have powerful mills, 
where they not only grind their own cane but that of neighbouring plant¬ 
ers ; sometimes they buy the sugar cane from those who have no mills, 
paying according to the quality and the price of sugar in the great centres, 
or they grind the cane and receive from 30 to 50 per cent, of the sugar 
resulting therefrom. 

Continuous cutting and grinding are possible in Peru. 

OMbe National Tax-CoUetion C<^pany furnishes the following data 
on the sugur industry in Peru in 1911. 


Exportation: 

Wliitesiy^Br. 

Granulated angar . . . 

Syrups. 

Conovmpfion of fu;ar .* 

WMtesugar .... 
ProdacUon of alcohol from cana: 

Cone alcdhol. 


9x8x9 art 
X 966 030 » 

374680 9 

639644 » 

X 36X 729 galioos 


The data collected and, for alcohol, partly calculated by the writer 
give somewhat higher figures, namely: 


Production of sugar 
„ ofalobhbl 


x78 533 tons 
a 127 070 gallon* 


Two tables are annexed to the paper; they give the data oanceming 
the production of the various valleys of the coast belt. Tlie {Growing 
are the totals: 


Caue ground . . . 
White sugar ... 
Granulated mgar . . 
Syrups .. 

Cjhatitvirft .... 

...... 

Rum . 

Number of labourers 
A.vetage daity wages 


X 265 XTD tons 
22 525 , 

105546 „ 

2X 926 „ 

1026 M 

782 7x3 gaikms 
496357 I* 
16977 
as. 49/4 A 
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X 30 -* Seedling Canes in India. 

Barber, C. a. in The Agricultural Journal of India, Vol VII, Pari IV, pp. 317-330 + 

plates XCJ-XIfVIII. Calcutta, 19x2. 

After compaiing the respective advantages and disadvantages of 
the " vegetative " and of the “sexual” reproduction of cultivated plants, 
the writer considers the economical value of the production, by means 
of seeds, of good varieties of sugar canes, especially of hardy and pro¬ 
ductive varieties capable of resisting the diseases which are always spread¬ 
ing and becoming more serious, and of holding their own against the com¬ 
petition of sugar beets. 

Experiments with the object of obtaining new varieties of sugar¬ 
cane were carried out in aU sugarcane growing countries, especially by the 
Agricultural Departments in Java, the West Indies, British Guiana, 
the United States and Mauritius ; but it was soon discovered that the 
great bulk of these seedlings were of inferior character, many apparently 
reverting to what one might suppose was the original wild form of the plant. 

A long labour of selection became necessary. As an instance it may 
be mentioned that in five years in Barbados some 20 000 seedlings were 
raised and that less than i per cent, of them are likely to prove of ul¬ 
timate value. In the same time in British Guiana about 330 000 seed¬ 
ling canes were produced, and it is surmised that of the whole number 
perhaps a dozen may be added to the canes grown in the country. 

In Java before 1850 there -was practically only one kind of cane 
grown, the White Cheribon. In that year a planter noted a red cane 
among the rest; he separated it out and multiplied it. As it proved 
hardier, more productive and provided with a richer juice, it mpidly re- 
plaoed the older white cane in many parts of the island. In 1882, how¬ 
ever, a planter in the extreme west of Jave noted that his canes were 
stunted, developed many aerial roots and multitudes of side branches, 
resembling the curious bunching growth frequently noticed in South 
India whm the canes are irrigated with alkahne water or cropped for 
several seasons without change of seed. Around Coimbatore t^ form 
of growth is known as “shuleh fcutteh” and in Java as "seieh” (i). 
In 1892 this disease had reached the extreme eastern point and entered 
the island of Bali. It was noted that ratoons were much worse affected 
than plant canes and that the fields in the hills were compamtively free 
freon the disease. The dd plantations were accordingly renewed with 
seed canes from the hills. It was estimated that in one year alone some 
£200 000 were lost to the island through the disease, and this when the 
crisis produced by beet sugar was beginning. In order to solve the 
difficulty, several scientific sugar stations were founded to study the plant 
in all its aspects. They imported into Java canes from various countries, 
among which the Indian variety called Churmee. A number of these 
introduced varieties proved to be more resistant to the disease the 


{Bd.1 


(x) te; p. s6z £. Dec. 1910 ; No. x 54 x> May 19ZX, 
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local canes, but none were considered completely satisfeictory. Eecourse 
was then had to the production of canes by means of seeds, the Indian 
Chtmnee being lai^y used as a parent; and with good results. Besides 
being disease-resistant some of the seedlings can resist drought, while 
others stand excessive moisture; some ripen early and others late, thus 
continuously supplying fresh canes during the whole of the milling season. 

As a result, it may safely be stated that the Java sugar industry 
is in a very much better position than it was before the appearance of 
sereh, the output having ri&en in 1911 to 1230 000 tons, placing Java only 
second to Culxi among the exporting countries. 

The cane sugar industry in India is in an unsatisfactory condition. 
Most of the better-class canes arc heavily diseased or, as in Madras, they 
are grown on a very small scale, and the hardier and more widely spread 
varieties are among the poorest in the world. 

Consequently the improvement of the sugarcane by means of seed- 
Hnp has an immediate practical importance. Experiments with this 
object in view have been made in various localities in India ; those carried 
out at Samalkota sugar station in the Madras Presidency led to the 
production (by seeds obtained from the cultivation of imported varieties) 
of good varieties; none of them, however, are really immune, and hardly 
any are suitable for introduction into the large areas under cane in Nor¬ 
thern India. 

The writer has started at the College of Agriculture at Coimbatore 
the work of breeding and selecting varieties of sugarcane, both local and 
imported from other parts of India, as well as the histological study of 
their reproductive organs. The canes flower very freely, but the form¬ 
ation of seed is comparatively rare. The writer has ascertained that 
this is due to the infertility of the anthers, which often do not open{i). 
Thus in the varieties Java 36, Java 247, Chin, Desi Saretha and Dhaula 
Saretha he did ntot find any anthers open. In Striped Mauritius, Red 
and Green sports from it, Barbados 1529, Fiji B, and Vellai he found 
from 0.5 to 4 per cent, open, while in Red Mauritius, Cheni and Purple 
Mauritius the percentage of open anthers rose to 30 to 70 per centJ Of 
th^ varieties only one, the Cheni of Mysore, is a native of the country. 
Perhaps it is the same as the one which, under the name of “Chunnee”, 
was imported into Java from India and extensively used as a parent in 
the crossing experiments. 

Owing to ^ prevailing infertility of the local canes, there is not 
mudh to i^r from self-fertilisation, and this facilitates the work of cross¬ 
ing and selection. Both the Cheni and the Red Mauritius are in addition 
excellent canes in their way, more or less hardy and to a certain extent 
immune from local diseases ; it is elected that they will render good 
services in the production of new Indian varieties. The writer condudea 
by reporting upon the present state of the wenrk of selection and botanical 
dassification whidi he has begun. 
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I3Z * The Nitrogenoiu Constituent ot Fua Bnbber and its hearing on 
the Nature ot Synthetio Bnhber. 

Bsucb, CunoN and Sisms, Bbnk? P. !n Journal 0/ ihs Society of Chmkal In^ 
dnOry, V6L XXXI, Mo. 03, pp. 1099*1103. Z^ndom, December 16,1912. 

Gladstone and Hibbert were the fiist to indicate the nitrc^ous dia- 
lacter of the insoluble part of Paia lubbezs (those from Beoea brasiliensis), 
which is left as a sort network after solution of the hydrocarbon {Joumd 
of Cham. Soc. 1888, p. 680). 

The writers have shown that the insoluble matter derived from Pam 
rubbers of various sources is highly nitrogenons in all cases, and contains 
up to 7 per cent, of nitn^, and t^t the presence of nitrogen in the sol¬ 
uble portion only occurs in rubbers which have received some mechaijical 
treatment; such treatment disintegmtes the nitrogenous network. 

Results with smoked sheet rubbers have already been given ; in this 
paper those from non-smoked rubbers and rubbers of sources otter than 
Hsosaare described. 

A sheet of plantation rubber was cut into small pieces and allowed 
to soak in twenty-five times its weight of benzene; after several days the 
upper layer was carefully decanted and replaced by fresh benzene; after 
another week or two the dear upper layer was again decanted and added 
to the first portion and the rubber recovered by spontaneous evapomtion: 
this rubber was of a pale golden cdour. The lower portion of the solution, 
containing the dark nitrogenous insoluble matter, was similarly evapom- 
ted, and gave a dark coloured rubber. It therefore appears that most of 
the odou^g matter in dark rubber is due to the insoluble matter. As 
the dark colour Is brought about by the action of oxydases, it is probably 
the non-caoutdiouc constituents which are oxidised mtter than the caout¬ 
chouc itself. 

The Mowing specimens were tested: i) the rubber not treated; 
a) a portion allow^ to swell in benzene and then evapomted spontaneously; 
3) ttelowerhalfofasdationinbenzene containingttedark insoluble matter 
and 4) the t^per pale solution. 

Analytes tf the mtunleanised rubbers. 

*) «» 3 ) 4 ) 

Acetone extract per cent. . . . 2,48 3.5a a.32 3.04 

Nitrogen per eeni. 0.475 0.462 0.840 0.070 

Calcnlated as protein. a.97 2.89 5.35 0.44 

These samples were masticated and vulcanized under uniform con¬ 
ditions, so as to contain 7 per cent, of sulphur. The sheeted compounds 
were then cured alongside one another in steam for three hours at 35, 
45 * 55 sq. in. (exclusive of atmospherie pressure). Tte 

seco^ of these cures was ample for vulcanizing i),2) and 3); specimens 
i) and 4) were submitted to tte higher cures to find suitable conditions 
M vulcaniring 4). 
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Analyses are given of the vulcanized rubbers as well as a diagram of 
tests made in the Schwartz hysteresis machine. The breaking strain and 
elongation were also determined. 

Mechanteal tests on vuktt>tised rubbers. 

>) *) S) 4) 

Core 3 hours at 351b. preasnre. 


Tenaile strength . . 

59 53 

73 

13 

Slongation, percent 

gio 930 

840 

7to 

Cure 

3 horns at 451b. presstire. 



Tensile strength . . 

100 100 

95 

33 

Blongatlon, per cent 

740 780 

600 

1140 

Cure 

3 hours at 551b. pressure. 



Tensile strength . . 

50 — 

— 

4* 

Elongation, per cent 

470 — 

— 

960 

Cme 3 hours at 651b pressure 



Tensile strength . . 

40 — 

— 

30 

Elongation, per cent 

380 — 

— 

400 


While it is open to question how far the quality of the rubber was im¬ 
proved by the presence of more than a certain proportion of insoluble matter, 
there would appear to be little doubt that its removal resulted in deteriora¬ 
tion. No. 4) is undoubtedly inferior; althoi^h 10 or 20 per cent, more disten¬ 
sible than the untreated rubber, its tensile strength (maximum only 40 
per cent, of untreated rubber) and other physical qualities were strikingjly 
inferior. Rambong and Oeara appear to behave similarly to Para, althou^^i 
the former contains mudh less and the latter much more nitrogen. 

Obviously synthetic rubber cannot contain any insoluble nitrogenous 
matter of the diaracber of that found in natural rubber, and to add it so 
as to obtain the reticulated structure would probably be impossible. It 
therefore seems reasonable to expect that synthetic rubber would have 
much the same properties as sample no. 4). 

Xu previous experiments the writers have shown that the removal of 
the greater part of the resins from such rubbbers as Para grades and Ram¬ 
bong results in a marked deterioration, as shown by the dif&culty in vul- 
caniting and the lower figures yielded by the extracted rubbers. It would 
therefore also be necessary to add resins to synthetic rubber; but the 
esperiments of Seidl show that not all resins have the desired efkict, that 
of jelutong for instance, being useless. Esperiments by I#. E. Weber 
{Journal of tho Society of Chemical Industry, 1912, p. 888) have confirmed 
^ observations of t^ writers as to the difficulty of vulcanisation after 
removal of the resins. 
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X 32 > Oontribntion to the Study ol Bnbher in the Nortih of Uadlagasoar. 

Hambi, H. and Jossb, : Contribution k I'^tude du caoutchouc dans le Nord de Mada¬ 
gascar. — L'Asriculture des pays chauds, 12th Year, Nos. Z15 and xi6, pp. 265-374 and 
373-379. Paris, October and November zQia. 

The rubber plants found in the north of Madagascar are numerous. 
Among TandolpMas, L. madagascarisnsis is a liana of considemble length, 
up to about 100 feet, with a diameter at about 3 feet up of 4 tc 5 inches. 
Its yield in rubber varies from 6 to 25 per cent, of the latex; the rubber, 
which is rose-coloured, soou turns brown oU exposure to the air; the best 
yields axe those obtained during the warm weather; the best rubber is 
had by tapping the stem and Ihe adult branches. It is classed among 
the good average sorts and is worth about 60 per cent, of Para rubber. 

Landolphia Perieri gives a rosy-white rubber, full of nerve, very 
elastic, keeping very well, but the yield is very slight, varying from 4 
to 17 per cent, according to the season. 

L. sphaerocarpa, called “ Reiabo ” by the Sakalaves, yields a very 
abundant latex containing from 18 to 26 per cent, of fine quality rubber. 
This liana is the most interesting among Tandolphias, and in case of plan¬ 
tations the writers are of opinion that it is the one that ought to be multi¬ 
plied. 

"I/ombiro” {Cryptostegia nuzdagascariensis) yields a good quality 
latex with a rubber yield of 15 to 20 per cent., and great care is taken to 
coagulate the latex from the adult branches. It is a kind easy to mul¬ 
tiply by cuttings, layering and seeds. 

“ Bokalahy ” {MarsdMia verrucosa) yields abundant latex, ^ving 
10 to 12 per cent, of good rubber. 

The various species of Mascarenhasia are called indiscriminately 
“ Barabangas ” by the natives. The rubber produced by these different 
species is the land called “ Black rubber of Madagascar,” and is qtioted 
at 50 to 60 per cent, of the price of Para. 

The distribution of these species is described in detail by the writers, 
“ Lombiro ” is found all along the coast on the dunes swept by the sea 
winds; the I^indolphias grow under the shelter of the forests and of the 
edges of the wooded islands forming the great bush; the “ Barabangas ” 
seem to adapt themselves to the white quartz sands and cover the banks 
of water courses and grow even in the beds of torrents. All these var¬ 
ious rubber lianas are endanger^ by bush fires and by the violence^ of 
the waters; it would therefore be necessary to delimitate the areas which 
are suitable to the production of rubber and a good deal would have 
to be done to induce the natives to produce a better prepared rubber of a 
more constant quality. 

The higfi value of plantation products is due especially to theix state 
of purity; it is therefore necessary to increase the production and the 
value of MftdflgflftrflT rubber. It is for this reason that the writers have 
very attentively followed the various operations that the natives carry 
out for extracting rubber, and they have led them to intruduce, under 




SUBBS&, GUH AlTD RBSXN FE^TS 


231 


their surveillance, some modifications in their special technique, especially 
with a view of making them : 

1) ]?iee the latex from the impurities it may contain. 

2) Treat it immediately upon its extraction from the plant. 

3) Disinfect it preliminarily, to ensure its preservation. 

4} Use a coagulent to the required degree of acidity. 

5) Filter the coagulant. 

6} Use an excess of coagulant in the latex. 

Samples of rubber thus prepared by the natives were submitted to 
the judgment of experts at Havre and Antwerp. 

The following are the results of the comparison of the above rubbers 
with Ceara plantation rubber, Java, Manihot and Ceylon Para. 



r 

n 

ni 
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r,omblro 


Ceara 


Ceykn 


— 

— 


— 

— 


percent. 

percent. 

percent. 

percent. 

percent. 

Moisture . . ... 

x.a 

X.8 

X .2 

0.8 

0.3 

A«Ti. 

0.5 

0.15 

0.7 

X .2 

0*4 

Kesln. 

8.75 

7.8 

7-7 

5.2 

a.95 

Bestotauoe to lieat: xo lioan * 

weU 

weU 

fairly well 

wdl 

fairly wdl 

at 70“ C. 

preserved 

preserved 

preserved 

preserved 

preserved 


The quaUti^ 1 and U can thus bear comparison with the finest sorts 
of second rate rubbers. 

The writers explained also to the natives that they allowed an appre¬ 
ciable quantity of rubber to be lost by abandoning t^ branches that are 
cut, and that by barking and pounding them, 100 lbs. of abandoned bran¬ 
ches would yield 8 lbs. of rubber similar to the fine sorts called Ben- 
guelas " and also ** Hozambiques." 

This system of extraction, which, in order to be productive, should 
be carried out by machinery, ofliers the great advantage of allowing the 
treatment of branches that would otherwise be wasted, of plants with 
very thin stems and of those slow growing kinds for which this method 
is more advantageous than tapping. 

In order to ensure the future of Madagascar from the point of view 
of the production of rubber, the first thing to be done is to stop the de¬ 
vastation and destruction ^ the spontaneous indigenous stands, and to 
increase the production of the country; the existing species should be 
multiplied or the best American kinds should be introduced, as they have 
been in Malaysia. The latter solution seems the best, for whilst i^veas 
for instance, cotdd give as much as 267, 357 and even 410 lbs. per acre. 
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with lianas, calculating on 40b plants per acre, one could not have more 
than 107 to 116 lbs. per acre at the utmost. But the fact must be borne 
in mind that the experiments made of transplanting Hleveas as well as 
Ceaxas and Castilloas have not yet given conclusive results and that on 
the other hand the development of a plantation of indigenous rubber¬ 
bearing species in Madagascar seems likely to give good results. 

X33 - Bobber Examined at the Imperial Institute (i). 

X. — Rubber from Ceylon. 

a. — Rubber from Papua. 

3. — Rubber of Hevea confuiu from Britiali Guiana. 

BuUeUu of the Imp*rial IntUlvU, Vcd. X, No. 3, pp. 380-383; 386-388; 388-389. 

IiOndon, 19x3. 

1. Ceylon Rubber. — At the Experiment Station at PeTadeni3^, Ceylon, 
a series of tapping experiments was carried out to determine the relative 
value of excision and indsion methods as applied to Hevea brasiliensis, 
the tapping being performed i) by the knife only ^heision), 2) by the 
pricker only (incision) and 3) by a combined method using both knife 
and pricker. The results of the chemical examination of the rubber, 
which was analysed at the Imperial Institute, proved that the different 
methods were nearly equal. Two specimens obtained by making V and 
half-spiral incisions irore pmcticaUy identical, though the cr^ resulting 
from the third method was a little inferior to that obtained by the first 
two. The biscuit obtained by the third method was a little superior 
to that due to the filrst. 

In 1906, several new rubber-yielding species of Manihot (M. dicho~ 
toma, M. heptaphyUa, and Af. piauhyensis) were discovered in Brazil and 
were stated to be superior to M, Glaxiovii and therefore introduced experi¬ 
mentally into a number of countries. In Ceylon, M. dichotoma is 
stated to thrive better than the Ceara tree (Af. Glaziovii). Samples 
of rubber from young trees of the first species were prepared at the 
Eiqperiment Station at Feradeniya and analysed at the Imperial Insti¬ 
tute ; the rubber in composition was of very fair qualify (84.6 per cent, 
of caoutchouc), although the percentages of protein (5.7), insoluble 
matter (4,3) and ash (2.9) were rather high. 

2. Rubber from Papua. — The chief rubber-yielding plants indige¬ 
nous to Papua are Ficus Riga and a species of vine, which has so far not 
been determined. F. Riga is a tree, which is chiefly found in the Eigo 
district, where it is known by the natives as “Maki;” it furnishes rubb« 
of good quality, which is collected by the natives for export. Esperi* 
mental pl^tatioos of the tree have been formed in the island. The rub* 
ber yielded by the vine is also of very fair quality. 


(i) Bor further Infmnatioti ou this subject Me also: Cdonitd Reportt, Misedhimove^ 
No. 83. ImptHat InOUuto. SOeOed Ji«port$ from the SeimOtfio and TaclaUeal Dapartmetd : IV, 
RiMtr and Gntta Perea. Iioiidoa, x9xa. 




vAmous'cROPs 


233 


3. Rubber of Hevea conftisa from British Guiana. •— Eevea bra- 
siliensis is not indigenous to British Guiana, but it has been introduced 
for plantation purposes and promises to do well in the Colony. Several 
other species of Hevea are, however, natives of the above-mentioned 
country, and of these the most widely distributed is E. confusa (Hattie 
or Sibi). The rubber furnished by this plant has hitherto been regar¬ 
ded as of Ultle commercial value, but the present samjde, which has 
been analysed at the Imperial Institute, though deficient in elasticity 
and tenacity, is of very satisfactory composition. 


Caoutdionc . % 

Resin. 1.8 „ 

Frotdtt . 4>9 M 

Ash. 1*0 „ 


The yield per tree is small, even under cultivation (British Gtdana, 

Jamaica, Java). At Buitenzorg, twenty-year-old trees, with a girth 
of from 40 to 50 inches breast high yielded only 0.35 oz. of dry rubber 
per tree. 

X34 ~ The Oaltiyation ot Cigar TcAacco wiih Special Rderenoe to Java. viKioin 

"TJU BuUOin of the Imperial InsMuta, Vol. Z, Nos. a and 3, pp. 148^63 and 465 « 47 Q!i ckois. 

l,(nuloii, 1913. 

The United Kingdom imported in 1910 no less than iii 257 544 lbs. 
of unmanufactured tobacco, valued at £3 435 493, of which only 1471 loz 
lbs., valued at £45 987, was derived from Britishsources (almost exclusively 
British North Borneo, India and Jamaica). The writer is of opinion 
that it would be desirable to extend the growing of tobacco in the British 
colonies ] he considers the question under its various aspects and as a 
contribution to its solution he gives an account of cigar tobacco culti¬ 
vation and prepamtion as it is carried on in Java. 

All the tobacco estates in Java are situated in the Vorstenlanden or 
Principalities (of Djocjokarta and Soerakarta or Solo) and are mostly 
situat^ near Klaten in the prindpality of Soerakarta. The chief es¬ 
tates subscribe a definite sum per annum to the Department of Agricul¬ 
ture for the upkeep of the Tol^cco B^iimental ^tion at Wedi or of 
the General Experimental Station of ^datiga, which includes a special 
tobacco section with a laboratory at Klaten. 

Land Tenure and Labour. — In the Vorstenlanden all the land is look¬ 
ed upon as belonging to the native prince, and one-fifth of it is regarded 
as appertaining to him personally. A portion is employed to meet the 
administmtive and other expenses of the principality, the rest is alloca¬ 
ted to the use of the royal faMy, court officials, etc. Fart of the land has 
been let to the tobacco undertal^^, nearly all European, usually on long 
leases, with certain rights to the labour of natives who live on the land. 

Qne-fiEth of the land let to a tobacco undertaking is at the disposal of the 
" Bekel,*' the intermediary through whom the is leased, and he may 
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either cultivate the land himself, or re-let it to the planting company. 
The remaining four-fifths of the land is divided into two parts, one of which 
is planted for the company by the peasants, and the other is reserved 
to the peasants on the estate, for thidr own cultivation. The two parts 
axe interchanged annually so that the benefits of a rotation of at least one 
crop, usually rice, with the tobacco are obtained. 

The services tibe peasant must perform on the land which he cultivates 
indude the preparation of the soil, the preparation and care of the seed 
beds, the planting out of the tobacco seedlings, the care of the growing 
tobacco and its irrigation. The estate levees provide and pay specially 
for tlie transport and applicaticMi of manure, the construction of large 
drains, deep tillage, the harvesting and transport of the tobacco crop, 
and for the curing, fermentation and grading of the tobacco. The rates 
of pay for coolies are about one shilling a day. 

Climaie. — The tobacco season in Java lasts from March to Decem¬ 
ber. The plants complete their growth in about 2% months. The cli¬ 
mate is moist throughout the whole year, though Ihere is a relatively 
dry season from June to October. The temperature is nearly uniform, 
rarely inferior to 20° C. or superior to 35° C., with variations of the monthly 
mean temperatures of only one or two degrees. 

Soil. — The upper layers of the soil are composed almost exdusively 
of very fine sand and day of volcanic origin. This material is composed 
essentially of andesite, which contains from 0.5 to 1.34 per cent, of potash. 
The soils at the foot of the volcano Merapi contain 0.05 to 0.10 percent, 
of total nitrogen, 0.01 to 0.17 per c^t. of phosphoric add and 0.04 to 
0.12 per cent, of potash; they are all the richer in phosphoric add and 
potash the nearer they are to the volcano. 

CvlHvoHon. — I^eguminous crojs are grown on the land for several 
years before it is used for tobacco. After a certain time sugar-cane follows 
tobacco. At the end of December, when the tobacco has been harvested, 
dams are erected round the field and the latter is flooded for rice culti¬ 
vation. The rice has been sown in seed beds forty or fifty da378 previous¬ 
ly and the young plants are transferred to the field. About a hundred 
days later tire rice is ripe and ready for cutting (January to May). The 
kud is then harrowed twice, ploughed and again planted out with rice, 
and after another hundred days (June to October) these operations are 
repeated for a third crop of rice (November to March). So that three 
crops of rice are obtained between each two tobacco crops. The average 
yield per crop of rice is 7228 lbs. per acre (100 piculs per bouw), and of to¬ 
bacco 1445 lbs. (20 piculs per bouw). Where there is not enough waterto 
permit of rice cultivation, maize, soy beans, ground nuts, or “ dry rice ” 
are grown between the tobacco crops. Water being very important in 
tobacco cultivatian, a system of reservoirs, canals, etc., has been construc¬ 
ted with a view to conserving and using the supply. 

Preiparatioit of Soil. — After the third harvest the rice straw is re¬ 
moved and used partly as buffalo fodder and partly as fuel for sterilising 
the seed-beds. The chief gutters are then dug out (150 ft. apart, about 
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1 % ft. wide and 4 ft. deep); they ate generally made in a new place every 
year ; the land is then ploughed and manured and ploughed again twice, 
after which a second system of parallel gutters is constructed. These 
aif about xo in. wide and i to 2 ft. deep and lie about 30 ft. apart, ru nn i n g 
at right angl^ to the first set, which is made in the direction of the slope 
of the land. The whole field is then surrounded by a ring-drain. The 
plots thus formed are ploughed again three times. The land is then 
marked out for planting, -ieces of split bamboo indicatirgthe positions 
the tobacco seedlings are to occupy, at intervals of i ft. 6 in. along rows 
3 ft. apart. 

At this stage the middle two feet of the threc-foot space is worked 
by the patjol (a kind of broad mattock) to a depth of 1% to the re¬ 

maining 6 in. on either side of the bamboo marks is worked to a depth 
of 9 in., except close to the bamboos, in order to allow the yoimg plants 
to root more firmly. Another method ot working the soil consists in 
breaking it up in strips and leavirg the subsoil ol each alternate strip 
exposed to the air for some time. Whichever method is adopted, on the 
whole the working of the soil is done with great care. 

Manuring. — Practically the only manure used is street sweepings 
(rather poor) and the rice straw that is ploughed in. Green manuring 
would be advantageous, but it cannot be earned out economically as the 
fields are already occupied almost continuously by rice or tobacco. The 
tobacco crop refuse is not used as manure because the commendable 
practise obtains of btiming all this refuse every year to avdd spreading 
plant diseases. 

Seed Beds. — The seed beds are prepared in mid-July, end of July 
and mid-Ai^ust, so as to have tobacco in three stages of development. 
The soil selected for seed beds is ploughed several times and worked over 
by hand, closing it as much possible to light and air as a means of avoid¬ 
ing mosaic ” disease. The beds are made 12 ft. lor g by 4 tt. wide and 
X ft. high, and are provided with drainage and irrigation ditches. Water 
is supplied in them during the first five days to flood the seed beds and 
destroy ants. Three days befoie the seed is sown rice straw is spread, 
on the beds and after it has lain one day to attract insects it is burnt 
Around each bed a bamboo framework is made, on which mats can be 
fdaced to afford shade when necessary. 

The beds are well smoothed over and flattened, and the seed sown 
at the rate of 0.5 gram per bed ; for the first five days the beds are watered; 
after eight days thinning out begins. As a rule 3000 plants are raised 
on each bed, or about 60 per square foot. Some consider this too high 
and recommend 20 per square foot. Beginning on the sixth day the be^ 

sprayed with Bordeaux mixture every five days. On the twelfth 
day lie shade is removed during the cooler parts of the day, and from 
this time onwards the duration of shading is r^uced each day,and by the 
thirtieth day the plants should be ready to do without any shade and the 
covers axe not replaced unless heavy rain falls. 
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The young plants aie planted out in about thirty-five to forty days 
after sowing, on thoroughly watered ground, and axe watered doily fox 
the first seven days. 

The rest of the cultivation consists in breaking up the soil xound the 
plants whenever it becomes hard, in heaping soil round the bases of the 
stems, in removing and burning weak or diseased plants and replacing 
them. 

Harvesting. — In general the tobacco is not topped, nor axe the 
suckexs removed. The leaves are picked singly in ^ early morning, 
when they are poorest in starch, beginning with the bottom leaves, hs 
a rule eight bottom leaves, ten mid^ and six top leaves are obtained, 
the three kinds being kept separate al*'o in all the successive operations. 
The leaves axe then hung up to dry in the drying sheds, which are fairly 
well ventilated, but whi^ are allowed the least possible amount of light. 

The dry leaves are made up into bundles ot fifty to fifty-five leaves 
each, and placed to terment in rectangular heaps of twenty layers, each 
consmting of about 500 bundles. After about five days the temperature 
rises to ^ C. The heaps axe then unpacked and with the contents of 
every two of them a new heap is made containing forty la3rexs. This 
unpacking of the heaps when their temperature rises to 60** C. and remaking 
of larger ones, is repeated usually thx^ mote times, thus five in all. care 
being always taken to place the bundles that were on the outside erf the 
previous heap in the middle of the new one. 

Grading. — The sorting of the leaves is done first according to quality, 
and then according to colour, ^x classes axe made: 1} complete thin 
leaves of good texture and free from stains; 2) as above, but showing 
fungoid d^ease stains ; 3) broken leaves, subdivided into four qualities; 
4) leaves showing pressure marks; 5) leaves showing spots; 6) thick 
l^ves. 

The graded tobacco is made into ** hands " consisting of 30 to 40 
leaves and the hands axe packed under pressure into bales of about 
lbs. in wei^t. The tobacco is shipped from Semaxang toAmsterdam. 

The yield of finished tobacco is about 1260 lbs. per acre, and the aver¬ 
age price is about i shilling per pound. 

Diseases and Pesis. — Throughout, a very careful watch is kept for 
insect pests, and ihe village children axe paid to collect and destroy them. 
Phytophthora nicoiianae is very prevalent. The diseased plants are up¬ 
rooted and burnt, and the holes axe filled with a mixture of lime and am¬ 
monium sulphate solution. The surrounding plants axe sprayed with 
Bordeaux mixture. After four days, if no further outbreak has occuixed 
a new plant may be inserted in the gap. 

Another disease which has proved troublesome is a bacterial disease 
which attacks the roots in soil newly cultivated, or which has not been work¬ 
ed so intensively as usual, or in which add fermentation is proceeding. 
Besides the above, mosaic leaf disease is widespiead, but on the whole 
does very little haim. 
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135 - The Follez^ l^el. 

Dalukoot, W. : iJoya/ Butanual Gatdetu K*k'. BuIleHn of Uiscellantous Infomatwi, 

No. 7, pp. 3f5>35o. £«oa(lofl, 1912. 

This article is the result of a request received at Klw from a firm 
at Leeds respecting the increasirg aifaculty of obtainii g a itgUi r si.p- 
ply of teasels, and it also gives bibliographical notices coi ctrrii g the 
cultivation of this plant in Great Britain and the United States. 

^ It has not be^ found possible to construct a nm chin e capable of 
giving the same finish to cloth as is obtained by the use of the teasel. 

In^ commerce, these heads are known by different names: “ king 
teasel (the central head, which terminates the mg in axis and is always 
the largiest); “queens” (found at the ends of the prircipal brarches); 

princes, or “ buttons ” (borne by minor branches). One firm 

sorts the teasel heads into 70 different sizes previous to stlhi g to 
its customers. 

France has perhaps the larg^t acreage under teasels, and French- 
grown heads fetch the highest prices, but this plant is also cultivated in 
Br gland, the United States and Germany. 

to Er gland, land is hired from farmers by Messrs. North for the cul¬ 
tivation of one crop at the rate of £6 per acre per year. Ground which will 
produce good wheat is considered most suitable for teasels and, when 
possible, a crop of wheat is followed by teasels, the soil being well worked, 
but not manured. Seeds ate drilled into the ground in March of one year 
for the succeeding year's crop. The ground is weeded in June and again 
in July, when the plants are thinned out. In October, a further clean¬ 
ing of the ground and loosening of the soil takes place. 

Next year, in March, the ground is loosened and the plants finally thin¬ 
ned, being left about three feet apart each way; any gaps caused by death 
throu^ damp or frost in winter are filled up. In June and July (the 
flowering season) a strict watch is kept in view of a possible attack by 
caterpillars. The harvest takes place in August and September. The heads 
are dried in sheds with open sides and thatched roofs, which are erected 
in the fields. The heads mature at different periods, so the plants have 
to be gone over several times. They are cut with about Ri'g inrly-fi of 
stalk, tied up in handfuls, threaded cm long poles, and hurg in the sheds 
for about five weeks to dry. They are then taken into a bam, sorted, 
and tied up into bundles for sale. The price of a bundle varies from 35s. 
to £24. iSie annual value of the heads used in Be gland is estimated at 
about £15 000 ; while the value of teasels imported in 1911 from France 
was £8 681, from Germary £295 and from the United States £349. 

^ Regarding teasel culture in England, there appear to be two critical 
periods: one is during winter, when many plants are Villod by the indem- 
eut weather, and the other is during the harvest, when a period of wet 
weather may wholly or ][^rtially min the crop. On account of this, 
indoor cultivation has been suggested. An experiment in tTiis direction 
has been made, but not on a sufficiently large sciale to permit of an opinion 
being formed as to the financial result. In the absence of expexience, 
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one wotild be inclined to consider that snch a schemt: wotild be a financial 
iailore, for the gross average income from an acre of teasels is about 
£70 and this after the ground has been occupied for 18 months, while the 
necessary expenses of building portable houses, soil renewal, etc., would 
be very heavy. 

There appears good reason to suppose that better results might be 
obtained by moving the cultural area from Yorkshire and the western 
counties to ^ex and Hertfordshire and perhaps Norfolk and Sufiolk. 
Experiments might be conducted with a view to obtaining a race whidi 
would stand the winter well and mature earlier. Seeds should be selec¬ 
ted from well grown heads. Experiments or^ht also to be made in order 
to save the ground for one summer by sowing seeds thinly on a small 
area of ground; a crop of wheat could be taken from the rest and the 
teasels planted out in autumn. 

Cultivation tn France .— In France, the plant is found to thrive 
best in a light, gmveUy soil with a southern aspect. The seeds are sown 
in spring and the young plants well thinned out. In August, they are 
transplanted into rows about 12 to 15 indies apart and are kept well 
weeded during the winter. Sometimes the teasels are sown in the places 
where they are to remain and a cereal is grown with them, so that a return 
may be obtained from the ground during the first year. In the following 
spring, as soon as the plants have attained a height of from 20 to 24 in¬ 
ches, a number of the side shoots are removed, eight or twelve being left 
for each plant. Harvesting is commenced whra the leaves begin to fall 
or to turn yellow. When dry, the heads are packed in boxes containing 
from 25 to 100 each, all of uniform rize and colour. In 1909, 3690 acres 
of teasels were grown in the three districts of Bouches-du-ELhdne, Vau- 
duse and Sdne-et-Oisc, and the 40 380 cwt. of heads produced were valued 
at £51*37- 

CitlHvation in the United States. — In America, it is usual to sow 
the seeds in drills 3 to 3% ft. aj^rt with a thin crop of com. The 
grain is gathered and the straw left standing to afford protection fom 
snow during winter. The plants are eventually thinned to eight or ten 
inches apart in the rows, and harvesting takes place in a similar manner 
to that adopted in England. The avemge crop is 100 000 heads per acre 
(about the same as in England), and the medium price in New York is 
from go cents to one dollar a thousand, though it may drop to 50 cents, 
or rise to two dollars. One thousand hi^ds are said to weigh ten pounds. 
Teasel growirg forms a local, but important, industry ia the States of 
New York (Onondaga County) and Oregon (Qaekamas County). 

The cost of growing there is given as twopence a pound for dried 
heads and the selling pricse os four peuce a pound. 
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136 - Froit and Vegetables in Alaska. 

V. S. Department of A^taMvre, AiMital Report of AJashi AerieuRurei Experiment 
Stationa for igii. Washington, jgia. 

At the Sitka Experimental Station a haidy strawberry has been pro¬ 
duced by crossing the cultivated variety with a wild native Al a s k a n plant. 
The new variety appears to be well adapted to the climatic conditions of 
that region, and ^ves far better yields than either of its parents. 

In the apple orchard, planted in 1903, ripe fruit was produced for 
the first time in 1911, possibly owing to the exceptionally fine weather 
during September and early October of that year. The fruiting varie¬ 
ties were all of crab descent. 

Cherry and plum trees continue to prove unsuitable to the prevail¬ 
ing conditions ; but currants, raspbenies and gooseberries do well and are 
represented by a number of varieties. 

'Vi^th regard to vegetables: variety trials of potatoes, cabbages, 
cauliflowers, lettuces and radishes were a)ntinued ; the results show that 
good crops, with regard to both quality and quantity, may be obtained 
not only in the coastal region of Sitka but also at tiie interior stations 
of Rampart and Eairbanks. 

X 37 - The Passion Fruit in New Sonth Wales. 

Allbk, W. J. In The A ptenHnral Guette of New South Wales, Vol. XZni, Fart zx, 
PP* 975-979. eydncy, Nhvanber a, zgxa. 

The passion vine flourishes on many dasses of soils (some extremely 
poor), and has been found spedally useful for interplanting in young 
citrus plantations in the Cumberland, Penang Mountain and Gosford 
districts (N, S. W.). Plants may be raised from seed sown in February 
and the vines planted out in August or September in rows 10 ft. by 12 ft. 
apart. The youn g vine is trained up a stake with a single stem to a height 
of about 5 feet; then it is allowed to throw out two to four leaders, which 
are made to run either way along two horizontal wires about 6 in. apart. 
In the second year after planting, two good crops of fruit are obtained 
—summer and winter — and by pruning away the summer crop when 
halfgrowtt, a large yield is obtained in winter when other fruits are scarce. 
The yield is maintained for about four years, after which the plants 
should be grubbed. The vineyards will never succeed in regions exposed 
to frost, and the land should be limed if necessary and generously treated 
with fertilizers to obtain good results. The fruit is of remarkably fine 
flavour, and keeps well in a cool, dry place. 

X38 - Investigations and Beseaiehes Regarding the Elfteots Prodnced on 
the Vine by Qiatting. 

z. VlAiA, F. and PACcnrncr, F. Kotca et ndierdies stxr Vinflnence da arefCage. — Re¬ 
vue de VxteaOlun, Vda. XRXVl, XXXVn and XXXVITI, Nos. 940-944i 94dt 976,97a, 
980 and q8a, pp. 683-690, 5-7i <«3-37» 65-70,141-144, ass-as;, 393-398,403-411 and 511- 
317. PoiIb, December ax, 191T; January 4, xx and 16, February i, Angnat 39, Sq>tember 
xa and aC, October 10 and 31, igia. 

a. Vtssai. Bnquete snr les effete du grellage. —Bulletin de la SoriMi des A^ieuliem 
ie France, pp. 362-373, end 423-428. Fatisi, December x and X3, xgxa. 
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1. —The theories which have been prcmulgated during the last 
few years respecting the reciprocal influence of stock and graft have in 
no wise modified lie practice of reconstituting vineyards by planting 
them with American vines resistant to phylloxera. Nevertheless, the 
importance wh ch recent scientific work seems to attach to questions 
of the reciprocal action of stock and graft was not unknown to vine>grow- 
ets. 

Vine-growers hive alwa3re been a little afraid as to the effect grafting 
might have on their vines and the quality of the wines, and all the more 
since reconstitution with American vines has made grafting general. 

The writers, like other vine-growers, have for a number of years 
made observations in the vineyards as to the influence exerted by the dif¬ 
ferent stocks on the various grafts. These observations have been con¬ 
trolled in a compamtive and more scientific manner, by experiments in 
the different experimental plots set apart for this piurpose. 

The following is a short summary of their important studies: 

** Observations and experiments made in the vineyard and conti¬ 
nuously in the experiment field, not for two or three years alone, but 
extending over a period of fifteen years, show that the variations thought 
to be due to grafting do not emst and have never existed. 

** The numerous facts which we have ascertained by means of cem- 
parative observations in the course of this work, have also shown that 
the characters and qualities of high-dass and of ordinary wines are retained 
or improved by grafting French or European varieties on American 
stocks.” 

2. — In 1908, the ” Sod 6 t 4 des Agriculteurs de France ” appoint¬ 
ed a Commission of Enquiry regarding grafting and its consequences. 
^Hre work of this Commission was ^ centralization of the greatest possible 
number of documents and the control on the spot of the facts collected. 

They began by drawing up a question schedule, which was sent 
throughout France to viticultural syndicates, associations and societies, 
as well as to the chief vine-growers, for the purpose of collecting all the 
opnnions and known hicts for or against grafting. In March 1909, the 
replies to these questions were divided as follows: 

Two hundred and twenty-nine were in fevomr of grafting. 

One hundred and sixty-nine answers were to the effect that there 
was no difference between grafted and non-grafted vines. 

Twenty replies stated ^t grafted vines were more liable to their 
grapes running off. 

T^ replies testified to the diminuution of resistance to fungus dis¬ 
eases, *. e. of defects which are corrected by pruning or staking. 

Mne answers mentioned that the wines from these vines were inferior 
in quality. 

Thus, only nine out of four hundred and thirty-seven answers were 
unfavourable to grafting, as far as the quality of the vines was concerned. 
It was thus necessary’ that the facts which had given rise to the most 
Contradictory opinions should be verified on the spot. 
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The delegation entrusted with this duty made its first tour in the 
8oath>we8t and south, from the 8th to the 22nd of August 1909, and came 
to the following condusions: 

" From the data collected, it is dearly seen that the objections made 
to grafting are not suffidently well-grounded to prove any degeneration 
or specific modifications due to this practice, as usually effected; pro¬ 
vided the requisite conditions ofa&ity and adaptation are present and 
that the other vital necessities of the vine are not neglected.” 

The Commission proposed continuing its studies during the course 
of the summer of 1910, in Burgundy, Champagne and Franche-Comt^, 
but was prevented owing to the very unfavourable weather. But from 
the information receivtd from these regions, and which came from ab¬ 
solutely reliable sources, it appears that no facts were discovered which 
in any way made it necessary to modify the above- mentioned conclusions. 

The Commission therefore proposed to the Viticultural Section of 
the Society that the enquiry should be suspended h>r the present. 

139 - Manniiig Vineyards with Tobaooo Befnse in Hnngary. 

Ramso, Hob. : S*aaabAgyi*ki dOh&oyhulladdc brfiiiyaval. — BordMott Lapok, Year 

44, No*. 50 and jx, pp ^78-780 and 796-797. Budapest, Decexnbfr 8 and 19x3. 

^hiis is a study and discussion of the problem of manuring vine¬ 
yards with tobacco refuse according to the experiments made in 19x2 
in the vineyards of Count Batthdny at Szabadbattydn. 

This problem is interesting, as the question of manuring becomes 
always more urgent in the sandy vineyards of Hungary, wl^, owing 
to the insufijeient quantity of stable manure, it is sought to introduce 
other manures rich m organic matter, such as dried pigs' dung and town 
refuse, the use of which however is more costly than that of tobacco 
refuse. 

The vineyards in which the experiments were carried out were di¬ 
vided into five groups, each of which contained five plots of 1712 square 
yards each. All of them, save two, were planted with Riesling grapes. 
Between the rows of vines furrows about 14 inches deep were opened, 
in which the tot^icco refuse, completed by artificials, was placed. The 
manures were applied in thr% different doses : medium, heavy and very 
heavy. 

In order to compare the effect and the duration of the pho^hatic 
manures, superphosphates and txisic slag were used, the latter also in or¬ 
der to study the effect of the lime it contains on the deemuposition of the 
tobacco refuse. The quantities of manures to he applied were calculated 
on the basis of the coitq)06itiQn of the tobacco lefi^ and on that of the 
quantify of pigs’ dung usually employed. The compositian of these two 
manures is shown by the following table (next page), 

Tobacco refuse thus contains less phosphoric add than the dried 
pigs* dung, but more organic matter, nitro^ and potash. 

The year 1913 did not prove very favourable to the vine, so that 
the result of the e^qieziments was not so favouxable as was eaq)ected. 
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Tabi3 I 



Water 

Organic 

natter 

nitrogen 

PhoRphode 

acid 

Potash 


per cent. 

per cent. 

per cent 

pet cent. 

per cent 

Tdjacco refuse. 

XO 

60 

3.3 

0-4 

3.5. 

mied pigs' dung. 

13 

56 

X .9 

3.3 

X .3 


Nevertheless it shows that tobacco refuse is useful for the vine, especially 
as a source of humus ; it is particularly suitable, with a complenient of 
phosphatic and potassic manures, for sandy soils where vegetation is 
vigorous. 

The writer recommends the following quantities per acre per annum 
for four years, which are not excessive. 

ist 3rear: 6154 lbs. of tobacco refuse, 309 lbs. of superphosphate and 
ZZ 2 lbs. of 40 per cent, potash salts. 

2nd year: no manure. 

3rd year: 243 lbs. of superphosphate, ZZ 2 lbs. of 40 per cent, pot¬ 
ash salts and 93 lbs. of sulphate of ammonia. 

4th year: 61 lbs. of sulphate of ammonia. 

The writer is of opinion that in cases when farmyard manure is scarce, 
tobacco refuse, owing to its high content in organic matter and to its 
even action, is one of the most economical and useful manures, especially 
in the sandy mountain vine3mrds. 


X40 - lirlgaiioii o! Olives and Its Effects. 

80HIC.V, U. l^Mniga^one aU'oUvo e sua aziouc. — Le Stasbmt tpeHmmUUt agrarit i* 

Miaaet VoL XI,V, Eort xs, pp. 930-939. Modena, Z9ia. 

Experiments carried out at Bari, upon old trees in full bearing, 
on light, permeable soil (calcareous tufa) irrigated with slightly braddsh 
water twice, at the beginning of June and the beginning of August, by 
means of a basin of 10 ft. radius round the trunk of the tree, contiiining 
135 gals, of water. Fertilizer per tree : 66 lbs. of stable manure, 2^ lbs. 
of mineral superphosphate, 2% 11»* of sulphate of ammonia, i lb. of sul¬ 
phate of potash. 


Average periree. Ftom observations made during the four years Z909-Z9Z2. 


I,c»vesandbtandicsTemoYedinpratilng. 

Olive crop . 

Average vmtfpxi of i gnl of dives . 

Olives per gallon . 

pFoponion crfIccraclR to pnlp, per cent. 

Percentageof water la fresh olives .. 

Percental of dr; nuilier in fresh divef (at io5*>C.) . . . . 
Fercoitage of fat (ether extxact} In fresh olives . . . . . 
OU from xoo fresh olives.. 


lbs. 4 I >4 3 X.a 

lbs. 87.8 64.5 

6 lbs. 50s. Slbs. 70B. 

z668 X783 

174 X8.6 

4a.ai7 Hx.947 

S7.7S3 38*053 

93.295 M-MO 

gr. 38.809 37.398 
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Conclusions, — i) Irrigation promotes the development of the fol¬ 
iage of the tree: thus vigorous pruning is necessary. 2) The proportion 
between the leaves and the wood removed by pruning gives a larger 
percentage of leaves in the case of irrigated trees (up to 23 % compared 
with 18.5 % in non-irrigated). 3) Irrigation promotes a larger crop of fruit 
(average 21.4 lbs. per tree per annum). 4) There is less falling of the 
flowers, because the growth is more regvlBi. 5) The olives are larger and 
heavier; their water content is a little increased, but at the same tune 
the amount of oil present is alwa]^ a little larger. 

As a whole, the experiment showed that it would be most advanta¬ 
geous to introduce irrigation of the olive into Apulia. If fresh water were 
used, the results would possibly be still more satisfactory. 

14X - The Uses of Roysionea. regitu 

I/M UaoB Eoonomlcota de la Palma Rtsil —La BaeUnda, V6L VIU, No. m, pp. Qx-gs 
+ figs* Butfalo, N. Y., December xgia. 

The royal ]^m {Royt^ionea repa Cook) grows wild throughout 
the Antilles and also in South Florida, Merdco, Central America, and in 
the northern part of South America. It is especially abundant on damp 
fertile soil, such as is suitable for tobacco cultivation. In the west cd 
Cuba it is found on land which was formerly cultivated, but has since 
been abandoned. The trunk is often 70 to 85 ft. high, with a diameter 
of at times as much as 24 inches. The wood is considered unsuitable for 
constructive purposes, but the external layer of hard wood is much used 
for walking sticks, sticks, stakes, fences, posts, tables, coffee mortars, 
gutters, and the partition walls of houses. The most useful portion is the 
yagua,*’ a kind of coriaceous bark. The large terminal leaves have 
long amplezicaul petioles 4 to 9 ft. long and as wide as the circumference 
of the stem. Every three or four weeks, a leaf falls; this is damped, 
flattened by means of weights, and dried. The dried petioles are sold 
per truss and provide the best packing material for export tobacco. The 
leaf-bases supply a fibre from wliich ropes and string are made. In Cuba, 
*' yagua ” is also used in the construction of the poorest houses. The 
terminal bud is edible, but its removal causes the death of the tree. R. 
regia is one of the most elegant palms for planting in avenues, 

X42 - The Scientlflo Application of Fertilizers to Trees when Planted Oni 

Waonbh, J Pn ] (Prof of Aipic. at ItiUlbruck, Duxembutg.). ^pplicatton mtloandle 
des BngraiB atix Arbrea A pUatcr. Communicibo'i A fat 8od6te Natloiule d’Agrctil' 
tire de Ptance. — Le Proyh A ttccie et I'tftcoU, Year 35, No. 31, pp. 793-795. ViHe- 
frandie (Rtatec), Dcoembrr ai, xqij. 

The application of fertili^rs to trees in general, and to young trees 
when they are planted out in particular, is, according to the writer, a 
very vex^ question. 

He considers the following three prints: 

(T) Tlie Mtuitloo of the roots of the tree In Uie mU. 

b) The nntare oi the young tree, ita snsccptibiUt^ to fnngns dlsMiet. 

' () The method of action of dUEctent fettilbras. 
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Aji account is given of the following method. The chemical ferti> 
lizexs (phospho-potossic) are well mised with the superficial soil, which 
is to be put first of all in the tiiench; then comes a layer of ordinary soil 
8 to 12 inches deep, next the nitrogenous fertilizer, if this is used (nitrate 
of soda, sulphate of ammonia, guano, etc.), and finally, the last layer 
of soil to fill up the trench. 

The soluble nitrogen in nitrogenous fertilizers finds its way grad> 
ually to the roots ; thus a nitrogenous fertilizer of a very caustic nature 
is no longer in direct contact with the roots where it might be harmful. 

The organic manures are placed in an intermediate layer, neither 
too deep nor too superficial, and without being in direct contact with 
the roots they do not incur any risk of loss or of drying up; they are be¬ 
sides render^ powerless as propagators of fungus dfeeaks. 

The phosphoric acid and potash contained in less mobile artificial 
fertilizers are directly within reach of the roots and can be absorbed as 
they become capable of assimilation. 

The writer adds that is is well to give the young tree for about three 
years, in some form or other: 25-30 gr. (about 1 oz.) of nitrogen, 30-40 
gr. (i to i^oz.) of phosphoric add, 40-45 gr. (about oz.) of potash, 
25-30 gr. (about i oz.) of lime, which about corresponds to: 7 oz. of ni¬ 
trate of soda, 7 to 9 oz. of Uc slag, or the corresponding wd^t of 
superphosphate, and 3 oz. of potassium chloride. If the soil is not too 
poor in lime, the time contained in the slag suffices. The fertilizers, 
in the amounts calculated for three years, should be applied on the surface, 
and at the end of this time should be dug in as deep as possible, so that 
they may reach the roots. 

143 - Forest Fires In the United Stales: Their Oanses, Extent 
Oontrol. 

s. Pi.via(n,Psia>,G.: Forest Fires iThdrCaaaeSilSstnit, and B)Ttets,vtUi a Snnmiaty 
of RKoniedl Destrnctlon and I,n8s.— U. S. DepitrtmtiU of dvieultiM, Fontt Smiet^ 
ButUin ZX7, pp. 39 + iias. 6 + plate 1, Wuhhbuctoti, iQxa. 
s. Pbtebs, J. O. : Forest Fire Prolectioa nnrier the Weeks Lfor hi Co'opemtloa wlfh 
Stats.— V. S. D*partm*tU of Forttt Str^, Circular 303, pp. 15 4 > pian x. 

WasUnaton, 1913. 

3. Grwbs, II. 3 .: ProtecUoa of Forests Itom Firs. — 17 . S. Departmtni of AgrtetiUiirit 
Forott Smieo, Bvlittm 83, pp. 48 4. flg. 1 4. plats X, Washl&atcm, 19x3. 

4. Adaics, D. W.: Metho.l5 and Appimiiv br the Prerentloa and Contiol of Fbrst 
ffiOB, as Exemplified on the Arknosas National Porsts. — U. S. DtpofinmU 0/ 

two, Fontt S«vk«, BtAldm 113, p]i. 37 4- flfp. 8 4 > plats VI. Washinatoo, 19x3. 

3. SiLOOx, P. U.: nre l*-sveuticm and Cuntiul on the National Porsts. — y«er&oek 
of flu UmUi S>tiln Dtpanmtnt of A jncMAitrs, 1910, pp. 413-434 4 - plats XXVIX-XXXIL 
Washington, 1911. 

I. — Forest fires in the United States have caused an average annual 
loss of about 70 human lives, the destniction of trees worth at the very 
least $25 000 000, and the loss of stock, crops, buildings, and other im¬ 
provements to the amount of many millions more. To these must be 
added enormous losses from the destruction of young tree growth, deter- 
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ioratioii of the soil, damage to water courses and adjacent property by 
low water and flood, inttmiption of business, and depreciation of prop¬ 
erty. By an inquiry bto the causes and extent of such fires we are able 
to realize in some degree the magnitude of these losses. 

The first compilation of forest-fire statistics for the whole United 
States was by Prof. C. S. Sargent for i88o, published in the Tenth Census 
Report, Vol. IX,. In 1891 the Dixision of Forestry of the Department 
of Agriculture collected statistics of toiest, prairie, and crop fires. The 
Chronicle Fire Tables for the year 1900 report a loss of $2 246 000 from 
forest fires, compiled by insurance companies. In 1900 and 1901 the 
Division of Forestry made a second attempt to gather statistics upon which 
damage from forest fires might be estimated. Niw data have been ob¬ 
tained from : {a) reports of fires on National Forests : (b) reports of State 
foresters from 17 Sta tes ; (c) supplemental reports of forest supervisors 
of fires outside the National Forests; (d) reports of lumbermen's asso¬ 
ciations ; (e) newspaper accoimts fim press-clipping bureaus of recent 
fires ; (/) the Forest Atlas (this is the central map S3^tem of the Forest 
Service and contains manuscript maps); (g) investigations of Forest 
officers, particularly in even-aged forests, to determine by stem ana¬ 
lysis the dates of old bums, l^fore this mass of material could be used 
tb& record of each event was reduced to a common standard, and a card 
system was devised, as shown below: 


•Sample of U. S. Foresl Service fire record. 


1 Kind nf firt: Forest • Brush Land - PruiWc {Check Mark Proper Term). | 

I,ocatloa ( . 

at j County, . 

( Near . 

Date i 
of < 
Fite 1 

f Year, . 

1 Month,.. 

[ Day (or Days). 


OHs^n of fire,. 

Arcabomed. Timber bnm'^,.board feet. 

Vahte of timber boraed,. Vahie of other property burned, .... 

Number of buildings burned: . . .hoa<>e8, . . .bems, . . .mills, and . . .otben. 
Number of lives lost, . . . Number slodr lost: . . . catUe, . . .bones, . . .sheep. 
Eemailcs:... 

The above Infotmatlon Is lurnlshed by .. 

Date,. 


As the value of a fire record depends upon the field report, it is ne¬ 
cessary that there should be a uniform method of assigrirg the cau^ 
of fires. The foUovdng scheme of classification in the Forest Service 
is recommended for general adoption as both simple and logical. 
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Forest 

Fites 


Classification ot ih causes of forest fires. 


Prevent- 
Able: 
caused 
bjr sum 


ITnlntea- / 
tional 


/ Incendiary 

tMaUciousness or wilful negligence 
/Contempt foi the law 
JTo cover crime, 
fxo drive game. 

/ Raaltoada. 

Posacnger, freight and work engines 

S ihoveb and plows, 
engines. 

SawmtUs. 

“SI’- 

uy mills. 

: mills. 

Donkey engines. 

Brush butntn.,. 

/Oearing lands or rights of way. 

/Slosh, rubbish, or garbage buxnmg 
Stubble or meadow burning. 

I burning. 

I Campers 

Construction campers. 

Recreation parties and ptcknicki rs. 

31 nets and piospcclois. 

Hunters and hshermen. 

I Stockmen, inclndmg branding and protec¬ 
tion fires. 

Berry pickers and nut gatherers. 

Cmisots, surveyors, and river drivers. 


Generally 
I from tin- 


coiitiolled/Smbkets, children, tramps, etc. 

IfiscsUansous. 


Fires from burning buddings, or, from 
prairie or other fires, if the origin of the 
original fire is not known If origin can be 
determined it is dassified accordingly. 
Spades fiom chimneys and stacks other 
thru those classified under “ Railroads ** 

I and '* Sawmills.” Blast<ng, except as cow¬ 
ered by thedassilication “Brush Burning." 
From electric wrires, unless accompanied 
by hshtnlng. 

, Spontaneous combustlan, either chemical 

or mpr'Tifintpql. 


i Unhitoesn. 

Indilcs fii. b the cause ot which is not det- 
irdnobh w*th reasonable certninty. 
Lightning 
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The most accmate data on the causes of forest fires are from the re¬ 
cords kept on the National Forests. 

Average per cent, of causes to total numher of fires 
on the U. S. National Forests from 1906 to 1911 inclusive. 


Railroads .26.7 

lightning.17.3 

Incendiaiy. 4.-5 

Brush burning. 4.8 

Campers ..X6.9 

Sawmills . 1.1 

Unknown .30.7 

Miscellaneous . 7.8 


A number of conditions in the forest contribute either to the incep¬ 
tion or to the spread of fires. 

i natural - litter, etc. 

artific.al > logging refuse, etc. 
insects. 

The climate also must be considered ‘with other variable factors a 
contributory cause cf fires. 


ContribntoiT dimaUc causes 


/ droughts. 

\ hot seasons. 
\ hot waves. 

( warm wmds. 


2. — The forest fire season of 1911 marked the first yearis operation 
of section 2 of the Weeks law. This section authorizes the U. S. 
Secretary of Agriculture to co-opcraUi 'with States in protecting from fire 
the forested watersheds (catchment basins) of navigable streams. 

The States which received Federal aid under Weeks law in 1911 were 
II, and the total amounts e:^nded by them and by the Government 
were as follows; 


$ 

States Expenditure. loi aog 74 

Federal „ . 38 793-33 

Allotment to States. 45 600.00 

( Balance of nllofmmt . 6806.45 

unexpended { 

fund Jan. x, 19x3 . z6i 306.43 


There are repoited many practical results of the work done under the 
Weeks law. Hundreds of fir« left by campers, fishermen and h'unters, 
Of set by careless smokers and by locomotives, were discovered by patrol¬ 
men and promptly extinguished. Great progress was made on permanent 
improvements that ‘will simplify future & control and pieventian. But 
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in addition to these tangible results, which have been apparent from the 
start, the educational value of the work, although not measurable has 
been far-reachirg. Exapt in a Itw States, 1911 was the first year when 
any systematic State patrol of the forest was conducted ; it marked the 
general extension of the State organization co-pperatirg with the Federal 
Government. The most effective work of the patrolmen was in warning 
persons met in the woods of the danger of setting fires, and informing 
them of the fire laws. 

3, 4, and 5. — The U. S. Forest Service has made various publica¬ 
tions on forest fires prevention and control. The tollowirg are the 
chief points as set down by the Chief Forestei, H. S. Graves. 

For the successful protection of a forest from fire there are necessary: 

a) the elimiiiation , so tor as poss‘ble, of the causes of £res; 

b) a proper org<uiixati(m of the forul, iaclniliiig the disposal of slosh, the 

opening of roads, the constmction of Hails, etc.; 

c) an adequate supervision; 

d) facilities lor lighuns fires. 

As to the principles of fightirg forest fires, they are lect^zed es¬ 
sentially as those of fighting fires in cities. The following are of first 
importance: 

a) qnidc arrival at the fire; 

b) an adequate farce; 

c) proper equipment; 

d) a thorouf^ organisation of the fighting crew; 

«} skih in attacking and fighting fires. 


LIVE STOCK AND BREEDING. 

norsm >44 ~ Warble Flies. 
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n. DisbribuUon and Life History. — The Ox Warbles or Bots {Hyp- 
odorma bovis Geer and Hypoderma Uneata Villers) belorg to the Diptera, 
femily Oestridse. Both are found in Burope. Acco^irg to RaiUiet 
(Bibl. i) (i) H. bovis is found also in Asia and Africa. Tip to now only 
H. UneaUi has been met with in North America. According to a commu- 


<x) The ntnnbecB teficr to the cottespooding nnmben of the BlbHogta^. 
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tticatioa from the Government of the Commonwealth of Australia, that 
continent is free from warble flies. On imported cattle in some cases 
warbles were observed, but the animals were quarantined and the larvae 
destroyed. 

An ojGOlcial of the United States Bureau of Animal Industry obser¬ 
ved that the female of H. lineata deposited its eggs, about i mm. in length, 
by means of a blunt ovipositor on the hair of the cattle, most frequently 
preferring the hair of the forelegs. As many as six eggs have been found 
on one hair. Every egg has an appendage, which aoLheres to the hair. 
The eggs contain fuUy developed young larvae. Egg-laying takes place 
during the warmest part of the year. 

Cooper Curtice (Bibl. i) found in 1890 young larvae of H. lineata 
in the throat of cattle, and it is probable that the eggs are licked off by 
the animals and thus find their way into the ca\dty of the mouth, where 
the larvae hatch out. They migmte thence into the muscular tissue 
of the gullet and moult after some time. Eater, in the winter months, 
warble larvae are found in the adipose tissue of the spinal cavity and to¬ 
wards spring they appear under the skin. Here they moult twice, pro¬ 
ducing aboesses. They bore an aperture through the skin, which at first 
serves for the introduction of air ; then, when they have completed the 
bot or ma^ot stage, as a passage by which they leave their host. 

They then fall to the ground on which, or just under the surface, 
they turn to pupae and emerge, after from three to six weeks, as perfect 
sexually mature flies. 

In the Southern States of the United States the first warble flies 
appear in the spring (Bibl. 28); in Europe thdr appearance is limited to 
the summer months feom June to August. The My developed warble 
fly has only rudimentary mouth parts; it consequently takes no food 
and lives but a short time. 

What has been said of H. lineata holds good for E. hovis, with the 
exception that until lately no investigator had been able to ascertain 
whe^er this oestrid also laid its eggs on the hair of cattle and which 
part of the animal it preferred. In the summer of 1912, Glaser (Bibl. 18), 
however, was enabled to observe an unfecundated female of H, bovis 
laying eggs. He set the fly on the back of a bull, and saw after some time 
that this fly drove its ovipositor into the coat of the animal. He then 
found, on a spot about half a square centimetre in extent, eight eggs, 
and on another, about one square centimetre, upon which the fly had 
also stopped, six eggs adhering to the hair on the back of the bull, and 
rather dose to the sldn. The eggs were visible only when the hair was 
tubbed the wrong vrciy. According to this observation it is very probable 
that under natural conditions normally developed and fecundated fe¬ 
males of H. bovis lay their eggs on the coats of cattle and, like H. Uneaia, 
attadi them to the hairs. In support of this view is the fact that the eggs 
of both spedes are provided with an appendage which serves for listen¬ 
ing the eggs to the hair. Carpenter (Hbl. 5) supposes that H. bovis 
also lays its eggs by preference on the hair of t^ feet, because he obsex- 
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ved that in IieJand warble flies swarmed especially rotmd the feet of ani¬ 
mals. 

Opinions are still divided as to how the larvse of H. bovis find their 
way into the body of the cattle. Hinrichsen had (according to Railliet) 
already in 1884 discovered larvae of these flies in the throats of cattle. 
Peter (Bibl. 14) examined, during 1910 and 1911, in the Hambui^ 
slaughter house, the gullets of 9326 head of cattle and found 2013 of them 
contai ni ng Hypoderma larvse. In April the affected gullets were 9.29 
per cent., in May 1.75 per cent., from December to February from 28.39 
to 32.42 per cent. Other investigators have found larvse in the, midriff, 
in the sjinal cavity and in the muscular tissue under the skin. * Never¬ 
theless Stub (Bibl. 2) sets up the theory that the larvae found in the throat 
do not attain full development, but perish in the body of the animal. 
According to him the larvae of H. bovis can only develop normally when 
they have bored a passage through the skin from the outside. He found, 
on examining the hides of slaughtered animals, minute passages which 
went right through the hide, each of them containing at its inner extrem¬ 
ity a young warble larva in the first stage of development (after 
the first moult). Several of these passages from the outside reached 
only to about the middle of the hide. Glaser (Bibl. 18), on the other hand, 
asserts on the strength of his observations that passages are to be found 
which, starting from the inside, do not go right through the hide. He 
admits the existence of fine passages through the hide, but says that Stub 
carried out his observations in Mardi, namely at a time when possibly 
aU the larvae have already bored thror^ from the inside to the outside. 
Peter (Bibl. 13) is of opinion that the larvae enter the a-niuifli by the gullet, 
bore through the hide from the inside as far as the roots of the hairs, 
and from tiiis point to the outside the opening is completed indirectly 
by inflammatory processes. In support of this view Peter in his paper 
gives several figures showing cross sections and a longitadinal section 
of such passages. 

Carpenter (Bibl. 5, 6, 7) has been conducting experiments for some 
years past in Ireland, with the object of ascertaining how Hypoderma 
larvae enter the bodies of cattle. Hie kept during the years 1904and 1905 
four calves always covered with a doth tc^ther with other calves on a 
pasture ; in the summer of 1905 four other calves were provided with 
coverings for their limbs also, and farther six cadves completely covered 
were kept on the pasture. Of these only one lived to the next 
spring. The average number of warbles found on the calves protected 
by dothing differed very Uttle from ’that found on the unprotected ani¬ 
mals. Only the completely dothed surviving calf was found in spring 
to be quite free from the larvae, (At the last counting of the larw in 
May it was not possible to ascertein with certainty which of the calves 
had been completely dothed during the preceding year). 

In the s umm ers of 1906, 1907, 1908 and 1909 (^ipeqter provided 
several calves with leather muzzles and kept them with other calves 
on a pasture. The muzzles were to prevent the calves from licking 
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thexDselves and thns afiording warble larvce ox their eggs the means ot 
passing through the calves' mouths into their bodies. During the night 
and whilst feeding their necks were fastened in such a manner to a ]^d 
of wooden frame that the animals could not lick themselves, besides 
which, the fore-le^ were clothed. Nevertheless, in the spring of 1907 
five of these muzzled calves had 10 to 27 warble larvse on them; only 
one was completely free. Two calves which had worn muzzles in 1907 
bore no warbles in 1908. In the summer of 1908 other six calves were 
kept muzzled on the pasture. Instead of dotldng their forelegs, a kind 
of apron formed by a sack was hung round the animals' necks to prevent 
them from licking their forelegs. The above-mentioned wooden frame 
was also used. In spite of these measures, in the following spring all the 
protected calves had an average of 4.66 warbles, against an average 
of 4.33 warbles on the nine unmuzzled control calves. In the summer 
of 1909 five muzzled calves were kept on the pasture. Over the leather 
muz^ a large wire one was placed so as to prevent the calves taking up 
larvae through the openings in the leather muzzle. The other precau¬ 
tions were the same as had been previously taken. Together with these 
five calves fifteen control calves were sent into the same pasture, il^ch 
of these latter calves had in the spring of 1910 an average of 6.33 war¬ 
bles. Three of the muzzled calves had only one warble each, one had 
three and one had four. Carpenter adds that by means of the double 
muzzle at least a partial protection against the larvee was obtained. 
The results would probably have been better if the wire muzzles had been 
immediately used with the leather ones. But the former arrived only 
at the end of May, so that the calves were protected during the very 
warm last week in May only by the leather muzzles. — Carpenter is 
continuing his experiments. 

ni. Kind and extent of injury caused by warble ffies, — There con 
be no doubt that warble flies injure cattle in various ways. In the first 
place their presence dmturbs grazing cattle. In the Pedemales river 
valley in No^ America it has been observed that out of fear of warble 
flies the herds leave off grazittg during the warm hours of the summer 
days and seek refuge in the river. 

Tie injury that the animals suffer from the larvee can consist in 
lower milk yield and in the depreciation of their flesh and hides. The 
loss in milk is valued by some as high as 20 per cent., but this estimation 
cannot be accurately checked. 

The injury to the flesh consists in the inflammatory modifications 
it undergoes in consequence of the presence of the larvse; the inflammation 
is revealed by the efihision of serum in the connective tissue and renders 
the meat unsightly; so called “ licked beef." 

The most mischief is that done to hides. Krause (Bibl. 17) has 
endeavoured to ascertain the extent of this damage in Germany, He 
sent a question sheet to all the largest tanneries requesting t betn to 
answer the questions referring to warbles in hides. About 50 works 
gave the desired information, with the aid of which, together with the 
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statistics of the animals slaughtexed in 1910, !E[zatise calculated that in 
that year about 24 per cent, of all the hides in Germany were damaged 
by warbles : 31.03 per cent, in North Germany and 9.08 per cent, in 
South Germany. The total number of damaged skins amounted to 
941 994. Assuming the depredation in North Germany to be 3s. 9 d, 
ahd in South Germany 3s. 6 s/4 d. per hide, the total loss in Germany 
in 1910 was £178 142 8s. 

The English Board of A^cultum (Bibl. 12) was informed by a tan¬ 
nery that out of 132 000 hides which had been worked, 40 000 were dam¬ 
aged by warbles. In another tannery only 1500 hides out of 20 000 were 
damaged. The depreciation amounted to from 2s. 6 d. to 5s. 

Gayets and Vaney (Bibl. 4) state that in Forez (Dep. de la lydre, 
France) on examining some herds, warbles were found on 4 per cent, 
of the cattle aged three years and upwards and on 52 per cent, of the one 
and two-year olds. 

Rasquin (Bibl. 23) found that in several Belgian slaughterhouses 
3.5 to 13 per cent, of the hides were damaged by warbles. He calculated 
the total number of damaged hides in Belgium to be 48 720 per year. 
The depreciation per skin is valued at 2S. i 3/^ d. 

According to De Vries (Bibl. 19) from 30 to 33 per cent, of the cattle 
of Holland are affected by warbles. 

From the United States no receat fijgures are available. In the year 
1889 an agricultural paper (Bibl. i, 28) stated that from January to July 
about 50 per cent, of the cattle delivered at the Union Stock Yards in 
Chicago had warbles. 

In C^ada (Bibl. 29, 30) warble infection is especially considerable 
in the provinces of Manitoba, Saskatchewan and Alberta. It is customary 
to reduce the purchase price by two dollars for every head of cattle found 
suffering from warbles. 

IV. The destrttdion of warble flies has not hitherto been rendered com¬ 
pulsory by legislation in any country except the German State of Ol¬ 
denburg (Bibl. 17), in which a ministerial decree of March IT, 1910, orders 
that in the district of the Weserma rsch Berdbook Association the destruction 
of warbles is to be carried out. The Chamber of Agriculture of Oldenburg 
sent, in the years 1910 and 1911, a drcular to the agricultural and milk 
control associations, enquiring as to the success which up to then had 
attended the destruction of the pest. In both yea is ten reports announce 
total or partial success; 6 reports do not communicate any suaiess; 9 
reports state that a conclusive opiniou cannot be formed owing to the 
shortness of time during which the work had been going on. V^th few 
exceptions all the reports conclude in favour of continuing the experi¬ 
ment and demand that the compulsory destruction of warbles be extended 
to the whole Duchy of Oldenburg. 

Denmark was the first country in which attempts were made to con¬ 
trol warble flies by private initiative. The Skjaerum Dairying Co-op¬ 
erative Associatiem began the campaign against warbles in 1902, and hM 
carried it on since thm (Bibl. 17). A specially trained st^ examines 
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the herds a fortnight before they are sent out to graze. The larvae are 
removed by a steel instrument. Immediately before being sent to the 
pasture and several times in the course of the summer the animals are 
again examined and the larvae removed. 

The foUowmg table gives data on the cost of the work and on the re¬ 
sults obtained. 


1 


Head 

Nomber 

Coat 

Vear 

Stock 

of 

of 

per 



Cattle 

Iiaivae 

head of cattle 

X906 

Old Stock........ 

Cattle benight. 

3756 

286 

4016 

4980 

i 

0458 

1907 

Old stode. 

Cattle bought. 

3810 

439 

7100 

5855 

0.526 

1908 

Old stock.. . 

Cattle bougb^t.. 

4076 

186 

1123 

2448 

0.39a 

1909 

Old stock. 

Cattle bought. 

3614 

261 

I xx6 

39*6 

0.433 

X9IO 

Old stock. 

Cattle bougbit. 

3348 

209 

369 

3506 

0,35a 


In Ireland, Carpenter (Bibl. 5,6, 7) began in 1907 the destruction of 
warbles at the Agric^tural Bzperinient Station of B^yhaise. The average 
number of warbles per head of cattle in the herd sank from 10.77 ^ 
to444ini9o8. In 1908 there were still 132 head of cattle which had been 
on the jhixm since the preceding summer. In 1909 the average number 
of warbles per head was 7.7 and in 1910, 7.5a. It is worthy of note 
that all the animals that grazed always in the centre of the farm bore 
on average a much smaller number of warbles tha-n those which were 
constantly kept on the outer fields. 

The same observation was made, according to Boas (Bibl. 27) on 
the Danish estate Gaardhogaard in which warble destruction was prac¬ 
tised. 

In Germany a " Committee for the extermination of the warble pest ’* 
was formed in 1910. This Committee publishes a peiiodicid and supports 
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the sdeutific investigation on the life histoiy of the warble fly. At the 
exhibitions of the German Agricultnial Association (Deutsche Ivandwirt- 
schafts-Gesellschaft) in Hamburg in 1910 and at Cassel in 1911 there 
were special exhibits showing leather with \mrble holes, skins with fresh 
abscesses and warble larvae in their various stages of development. 

In the Municipal Bureau of Public Health in Berlin a volunteer 
assistant for the in\estigation of the life history of warble flies has been 
appointed. For the defrayal of the expense, the Imperial Ministry of 
the Interior has contributed up to now about £ 200, several representative 
of the leather industry about £ 250 and other groups of people interested 
in the question about £150. 

In France the French association for the destruction of warble flies 
was founded in November 1910, provisionally for 10 years. The members 
pay subscriptions of from 16 s. to £ 20. The association publishes a period¬ 
ical containing papers on warble flies. In No. 2 of the above periodical 
there is an article intended as a guide for elementary school teachers in 
their lessons on warble flies. 

The association has provided the veterinary school at Alfort and the 
school of tannery in Lyons with a steer affected with warbles to be used 
for investigations. It has further induced the horse gelders (Hongreurs) 
of the Department of Aliier to undertake the campaign against warbles 
at the rate of is. Bd. per 100 larvee. It appears also that school ddldren 
receive a reward, somewhat higher than the above, for the larva they 
deliver. The association has also addressed a circular to the directors 
of agricultural schools, to the teachers of agriculture and to the depart¬ 
mental veterinary surgeons begging them to give assistance to the work 
of destroying warble flies. At the request of the Association the Minis¬ 
ter of Agriedture has appointed an off^l for the investigation of the life 
history of the warble fly and has granted the Assodation a contribu¬ 
tion of about £40. 

In Sweden in the elementary schools instruction is frequently given 
on the warble fly and its destruction. It is believed that in consequence 
of tins teaching the pest has somewhat abated. 

The Ministries of Great Britain, Belgium, Switzerland, Austria, 
the United States and Canada have hitherto limited their action to in¬ 
structing fermers by means of publications on warble flies. 

Ftom Russia, Norway, Holland, Italy and Himgary there are only 
private publications on the subject. In Hungary, however, the Council 
of Hygiene of Live Stock dealt with the pest in 1911. 

introduction of warble flfies in Australia should be prevented by 
the Commonwealth Qoaiantme Act. The State entomologist for Queens¬ 
land has proposed to the Australian Government to tender this Act 
more stringent in respect of cattie affected by warbles. The Government 
will take an amendment of the quarahtine measures into cmisideration. 
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145 - Anaplasmosis in Cattle (i). 

IfiL tristeza en los bovlnes. Una nueva fonna dd mal. — Rmsta de la Asoctactdn Rural 
del Uruguay, Year XIJ, No. 9, pp. 68^-686. Montevideo, 19x3. 

An extract from the account furnished by Dr. I 4 gni^es, Director 
of the Bacteriological Institute, and Chief of the Cattle Breec^g Divi¬ 
sion of the Ministry of Agriculture of the Republic of Argentina. 

Dr. Ligni^xes shopped some time ago, that inoculation with Piroplas- 
ma higemimm did not confer immunity from P. argenUnum, and that in 
spite of successive tiansmissions during a period of some months, the 
two parasites retained their own special characteristics. Similar state¬ 
ments are made in South Africa and elsewhere: thus the individuality 
of these two causes of pyroplasmosis has been established. 

Brom the end of igii until April 1912, Dr. I^gni^s had occasion 
to study several abnormal outbreals of gall-sickness (" tristeza ”) both 
in inoculated cattle and in creol cattle, which are naturally immune. 
On reproducing the disease in the laboratory by means of the blood of 
infected animals, he obtained a new form of “tristeza,” caused by a 
hsematozoon dLSerent from those hitherto found in Argentiua. 

Under natural conditions, the new disease usually does not occur 
alone, but is generally accompanied by P. higeminum, and sometimes 
by P. argentitmn. It appears as a chronic afection, with high, sometimes 
intermittent, fever, severe anaemia, great debility and diminution or 
entire loss of appetite. 

examination of the blood of infected animals at the time when 
the disease was at its height, revealed a relatively large number ot para¬ 
sites in globules stained by the Ivaveron or Giemsa methods. These para¬ 
sites were completely spherical, deeply and uniformly stained ; they gen¬ 
erally occurred only in one or two globules and were situated near the 
periphery of the latter. The parasite is certainly an Anaplastna, and the 
studies being prosecuted by the writer will show whether or not it is iden¬ 
tical with A, marginale Theiler. 

Dr. Guth has observed coccus forms in Un^uay, which are probably 
to be referred to anaplasmosis; the latter disease was carefully studied 
at Sao Paulo by Dr. A. Carimi, Director of the Pasteur Institute at that 
place. In North America the existence of anaplasmosis has so fe.r not 
been dejSnitely proved, though it probably occurs there, since Messrs. 
Smith and Erlbem describe in their first publications dealing with Texas 
fever, coccus forms, which are situated at the periphery of the globules. 

Dr. I 4 gm&res was able to produce anaplasmosis by means of the blood 
or organs of diseased animals, and by ^ agency of Margaropus mic- 
roplus (the tick which spreads Piroplasma Jngemiwum and P. argtiiUmm) 
obtained from infected cattle. Anaplasmosis is a far more serious dis¬ 
ease than piroplasmosis ; most of the infected cattle die, sometimes after 
resisting malady for some weeks or months. 




(z) See No. 8x0, B. Miay xgia and Nob. 43 and 43t B. Jon. X913. 
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Liocolation against Piropksnta bigminim and P, argmUmm is 
of little effect against AnapUma. 

Dr. I^ignifeies insists on the necessity of adopting special sanitary 
meastues to prevent the spread of anapla^osis, wldch seems only to eadst 
in Argentina in limited areas in the north of the country. 


146 - A Study of the Normal Blood 0! Carabao. 4 VA 3 oir 7 4 nd 

Boynton, WHjjam HtrtCHrra; In PJuJtppine Islands Dapartment of Public Insintction, rawrotoor 
Bureau of Aptcutture, BuMtn No ai. Manila, 1912. 

The writer used for his researches 25 buffaloes from 2% to 6 years 
old. Some of them were draught animals that had been immunized 
against rinderpest. 'Die greater portion of the other animals had not 
been immunized. 

The body temperature of the animals experimented upon was taken 
daily for several weeks before the examination of the blood began. The 
blood to be examined was always taken from a vein of the ear, after the 
ear had been well deansed and dried with alcohol. 

A short description is given of the methods followed in the investi¬ 
gations, as well as several tables of the results, which may be summar¬ 
ized as follows: 

1) In the drculating blood of apparently normal buffaloes upwards 
of two years of age, an average of 6 057 520 red blood corpnsdes were 
found per cubic millimetre of blood. 

2) The average content of haemoglobin was 92.6 per cent 

3) In every cubic millimetre of blood there were on average 
10389 leucocytes. 

4) The average spedfic gravity was 1.0532. 

5) The ratio of the blood corpusdes to the plasma was 29.1^70.9. 

6) The time necessary for the complete coagulation of the blood 
was 3 minutes 16 seconds. 

7) The following five kinds of leucocytes were found: 

a) Lymphocytes; average diameter 7.3 (i; average number 
per cubic i^llimetre : 5049, or 48.5 per cent, of all tiie leuocytes. | 

h) Large single nudeus leucocytes; average diameter 10,8 (t; 
average numt«r per cubic millimetre: 484, or 4.6 per cent, of all the leu¬ 
cocytes. 

c) Polynudear leucocytes; average diameter 9.4 (ji. ; average 
ntmiber per cubic milimetre: 3598, or 34.5 per cent of all t!te leucocytes. 

d) Bosinophil leucocytes; average diameter 10,9 [i.; average j 

number per cubic millimetre; 1142, or 11.5 per cent, of all the leucocytes. 

e) Mastzellen ; average diamter 7.8 (t; average number per « 

cubic millimetre : 115, or 1.2 per cent. <ff all leucocytes. ' 
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147 - Use ol «*Vi2idoboiia Pulp’* on a Lazge Scale for the Ensilage 

of Sugar Beet Pulps, in Hungary. 

KoFPELv, Geza. : A “ VindoboDa pulpe” nagybom alkalmazdsa repaszclet bcvenne* 

Ifafaa. —JIabgflidd*, Year xrx, No. ai, p. 177. Budapest, November 1913. 

Thiee years ago the -writer introduced Bouillant’s "I^cto Pulp" into 
the farms belonging to the Hatran s-ugar factory and employed it -with 
success for the better preservation of the ensilaged beet pulps. M. Heggi, 
Chief of the Station of Plant Physiology and Pathology at Magyardvfii, 
was then occupied -with the question, and d^cribed the good results of his 
e^riments of pure cultures in milk serum for the preservation of en¬ 
silaged pulps. This encouraged -the Bal-ran sugar fact6ry to use on a 
greater scale the " I/acto pulp ” imported from Prance. 

The favourable results of the first year’s experiments induced the 
writer to inform the agricultural public of the use of the pure cultures 
in milk serum and to call the att^tion of the sugar factories to them. 
Hie has since adopted the “Vindobona pulp” prepared at the Moser 
laboratory in Vienna, whidi is also a pure culture in serum, legally guar- 
anteed(i), and he reports briefly upon the results he obtained in 1911 
with the ensilage of 1300 railway car loads of freshpulp, on which‘'Vindo¬ 
bona pulp"-was sprayed whilst being put into the silo. This treatment 
diminished by about one quarter the loss of wei^t due to excess of fermei- 
tation which in previous years had attained to 34 per cent. It also im¬ 
proved the quality of the pulp, which was more r^hed by the live stock 
than the untreat^ pulp. 

In order to compare the loss in weight between the treated and 
the untreated ensilaged pulp the writer, assisted by M. Arthur Zaitschek, 
chief chemist of the Royal Station of Biology and Stock-feeding, con¬ 
ducted the Mowing experiment: 

On November 24, 1911, two silos were filled: one containing 1634 
cwL of well pressed pulp treated with “Vindobona pulp”, the other 
1649 of polp equally well pressed but not treated. On July 20, 
1912, the first silo yielded 1247 cwt. and the second IJ07 cwt. of pulp. 
Consequently the loss of pulp in the first -was 388 cwt., or 23.8 per cent., 
and in the second 542 cwt, or 32.9 per cent The loss of weight in this 
experiment was thus the same as that previously observed by the writer, 
who warmly recommends all farmers to use the "Vindobona pulp” 
treatment. 

148 - Some Data on &e Inheritance ot Homs in Sheep. 

Abkell, T. R. : Nea HampsMrs Ai.nmltural Bxpmmatt Station, Depiatment of Animal 

Hvsiandry, BvMin i6n. Durham, N. H., May 1913. 

According to Darwin, when a cross is made between homed and horn¬ 
less sheep, the male offspring under certain conditions develop horns 
but the females are hornless. 

(i) For deteUs of the " Vindobona pnlp " treatment see M. Basns-JosasBart artide in 
EOtfeM, Year 33, No. 95. pp. 3 > 53 - 3 s> 23 > 
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Wood found that the Fi generation arising from the mating of homed 
and hornless sheep, by breeding inter se produced about 75 per cent, 
homed and 25 per cent, hornless males, while among the fernale offspring 
of the Fi generation 75 per cent, were hornless and 25 per cent, were 
homed. 

The writer states that Darwin's and Wood’s data do not correspond 
exactly to reality, for sheep according to the condition of the horns they 
bear may be divided into three categories : 

1) Breeds with both males and females heavily homed (as the 
Dorset Horn and I^mk). 

2) Breeds with the males only homed (Merino class ; frequently 
hornless males are found, and at times females with some signs of hom 
growth.). 

3) Breeds with both sexes hornless (Downs and many coaise- 
wodled sheep, the most prominent of which are Dincoln, Cotswold and 
Leicester). 

The writer has discovered by actual measurements that little appre¬ 
ciable variation exists in the size of the horns of Dorsets under similar 
conditions of feed and care. This, however, does not hold tme for Me¬ 
rino sheep. They are most variable even within the same breed or strain. 
Some males carry heavy, others short light horns, and in many breeds 
they are hornless. All authorities on sheep concur that Merino ewes 
are hornless, yet many practical Merino sheep raisers have admitted 
to the writer that a mere scab, or very short loose scur, may appear every 
now and again from the hom pits of some Merino ewes. The writer him¬ 
self found at times a short hard knob protmding from the hom pits of 
Merino ewes. In 53 out of 128 American Merino ewes he found these 
knobs or excrescences, and 5 of these had besides scabs or short scars. 

Castration seems to have a decided influence on the development 
of horns. This question, however, needs further investigation. 

The writer has (in Science, N. S., Vd. XXV, No. 807) together with 
Davenport, and combining the results of other investigators with those 
of their own breeding tests, formulated the hypothesis that horns in sheep 
represented a typical sex-limited chameter. According to this hypothe¬ 
sis there is an inhibitor in the sex chromosome which weakens or neut¬ 
ralizes the hom determiner ; the h3^othesis assumes further that the male 
sex in sh^ m heterozygous (simplex), it possesses only one sex chromo¬ 
some, while the female sex has two, and is homozygous (duplex). The 
i^bitor for hom formation will at tim^ be double in female sh^ and 
single in the male. Further the determiners for hom formation are not 
equally strong in all breeds of sheep. The writer distinguishes in this 
re^ct a vigorous determiner H (Dorset Hom type) and a weaker deter¬ 
miner Hi (RambouiUet type). The absence of the hom determiner is 
represented by h. In the zygote the single inhibitor is incapable* of pre- 
vent ing the development of hom when this zygote has two determiners 
(HH or HiHi) or one (Eh or Hih). In the latter case, however, tihe 
otmation of hom is much reduced. Males with one hom determiner 
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are lightly homed, those with two heavily homed. Only the double 
inhibitor occurring in the female zygote is capable of suppressing com¬ 
pletely the development of hom whm there is only one determiner (Hh 
or Hih); it cannot suppress it when it contains two determiners (BCH). 
If there are two weak determiners (HiHi) the above mentioned excres¬ 
cences or knobs, scabs or scois in the hom pits arise. When the deter¬ 
miners (H or Hi) for the formation of hom are lacking, no horns appear. 

Ifor his breeding e^riments the writer used Dorset Homs, Meri¬ 
nos and South Downs, altogether 113 individuals. As common standard 
for the study of horns the ratio of drcumference to length was taken. 
The length of the hom was measured from the poll to the tip of the hom, 
once on the inside and once on the outside. An average between the two 
gives the length of the hom. The drcumference is taken as dose to the 
poll as possible. 

The tables appended contain all the combinations of determiners 
theoretically possible with the matings made. Further tables give in¬ 
formation on the crosses obtained and on the resultmg Fi and F2 geneia- 
tions. 

The results of the erodes can be well explained by the theory of the 
writer. He however does not consider the problem cf the inhedtance 
t of horns in sheep as one finally solved; he hopes soon to be able to con¬ 
tribute further material towards its solution.^ 
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149 - Stock Ceosos in Hungary for the Periods 1895-1911 and 1911-18. 

EouABOHi, Sandor. HoszoniUatdnk. — Pohttkm H/Ustmle, Year XTX, No. 52, 
pp. 7-9< Bodapest, December 39, 19x8. 

The Royal Hungarian Minister of Agriculture has just published 
a report of Ihe stock census taken in the spring of 1912. The ody satis¬ 
factory fact to be noted is an increase in lie total number of pigs. The 
other aninaals continue decreasing, as is shown by the following table. 



Total In 

1895 

Per rooo* 

inhtb* 

Itants 

Total b 

1911 

Per 1000 

bile]). 

itanti 

Ttotal b 

igia 

Per 1000 
bhab- 

Itanb 

Cattle. 

i 

5829585 

365.2 

6 185 264 

338.6 

6036945 

325.3 

Hotaea,. 

1997098 

125-1 

2 ooz 431 

iog.6 

i960 000 

105,6 

Males and doukeys , 

22281 

1.4 

18769 

1.0 

16954 

Q.9 

Goats. 

286392 

17.9 

331383 

18.1 

313839 

16.9 

Pigs. 

6447370 

403.9 

64x6424 

351.3 

74098or 

399.1 

Sheq;). 

7526784 

471.5 

2697719 

421.5 

7168 054 

386.2 
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The increases (+) and decreases (—) are as follows : 



1895-1911 

1911-19U 


On the 

Per 1000 

On the 

Per 1000 


total ntonbef 

Inhahitanta 

total number 

luhabitantt 

CdtUe . 

+ 354679 

— a6.6 

— 147 319 

— 13-3 

Hotscs. 

+ 4 333 

— 156 

— 41431 

— 4.0 

Mules and donkeys .... 

— 3512 

— 04 

— 1815 

— 0.1 

Goals. 

+ 44 991 

4“ 02 

— 17534 

— 1.2 

Piff} . 

— 30946 

— 52.3 

+ 993 377 

+ 47-9 

dheep . 

+ 170935 

— 500 

— 529665 

— 35.3 


From 1895 to 1911, the total number increased, except in the case 
of pigs, mules and dmikeys. From 1911 to 1912, the pi^ alone increased. 

Independently of the more or less correct statistical data it may 
be stated that, up to the present, the industry of cattle breeding as a 
■whole has not shown signs of a capacity for improvement. A fresh proof 
of this is afforded by the stock census of 1912. The Ministry of Agricul¬ 
ture has made every possible effort to change the situation, but so far, 
pig-breeding alone has shown favourable results, while an improvement 
in cattle breeding will only follow the accomplishment of the measures 
taken for extending and improving the pastures, distributing breeding 
animals at reduced prices a^ avoiding the loss occasioned by foot-and- 
mouth disease and other contagious diseases. 

The total number of cattle in Hungary is not suf&dent to meet the 
large demand for milk, meat and exportaidon. Not only is the number 
of cows in this country less than that in France (52 percent, of the whole 
number of cattle), in Germany (53 per cent.), in Italy (55 per cent.), in 
Denmark (57 per cent.), in Sweden (58 per cent.) and in Aq^tina (51.5 
per cent.), but it does not even remain stationary, having decreased from 
44.4 per cent, in 1911 to 44.2 per cent, in 1912. On the other hand 
only 1183 921 cattle were slaughtered in 1911, a reduction of 288 683 
head, or about ao per cent., on 1910. Finally, in 1911, 254 956 cattle 
were exported, or 167 351 (39 per cent.) less than in 1910. The total 
number of cattle for the butcher and for the eaport trade should have in¬ 
creased in 1911 by 458 034, or 7.4 per cent., which ought to have been 
shown by the stock census of 1912, while, on the contrary, the total in 
1912 was lower than that of 1911. 

In short, the live stodc reared in no way satisfy the requirements of 
the country. 
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150 - Live stock Breeding in the Provinee ot Entre Bios, Argentina. 

I. I^a ganadena en Batre Rios. — Gauta Rural, Mercanttl e Industrial, Year VI, No. 63, 
-pp 223-227 Bouios A^res, October 1912. 

2 The Province of Entre Rios in 1911 — The Review of the Rivet Plate, Vd. XXXVIII, 
No. 1092, p 1138 Buenos Ayies, Novembei i, 1912 

The Province of Bntre Eios, with its slightly imdnlating surface 
traversed by the numerous, and to a great extent navigable, tributaries 
of the Paran^i and Uruguay Rivers, is eminently adapted to live stock 
raising, owing to its topographic and chmatic conditions, to the extent 
of its pastures and the good quality of its spontaneous grasses. Agri¬ 
culture also, favoured as it is by the natural fertility of the soil, is in 
constant progress. In 1911, i 985 732 acres were cultivated ; of these : 


722 329 acies were under 

880747 „ „ „ 

103 605 „ „ „ 

210 772 „ „ „ 

40456 „ „ „ 


wheat 

fia-e (for the seed) 

maize 

oats 

Inreme 


Nevertheless the principal wealth of Bntre Rios consists of live stock, 
to the rearing of which 14 374106 acres (out of the total surface of 
18 711 238 acres) were devot^ in 1911. The numbers of animals in that 
year were the following: 

2 226 352 cattle 
534 ZZ4 horses 
17 845 asses and mules 
6720487 sheqp 
23 238 goats 
36 961 pigs 


Hie above fguies, if compared with the returns of the " Censimento 
Agro-Pecuario ” of 1908, show a falling off, due to the consecutive 
droughts of 909 and 1910. 

Among the various breeds of cattle. Shorthorns are preferred, on 
account of th ir precodly and of the excellent results attendant upon 
their use in tne impro^'ement of the native (“ ciiollo ") cattle ; neverthe¬ 
less in some parts of the centre and north they are losing ground and are 
being replac^ by Polled Angus and Herefords, which are hardier (espe¬ 
cially as regards resistance to anthrax and “tristeza" or ledwater) 
and stand the summer heat better, besides being less exacting in their 
requirements. 

Among the sheep, the Roirmey Marsh breed holds the first place. 
After many tests extending over several years it has given nvigiti to a 
variety which is an excellent producer of meat and wool, and valuable 
in the* improvement of other breeds, enabling it to compete witb the 
femous and widely spread Xyincoln breed. In tht* northern districts 
the bkck-faced ^bropshire Downs are much esteemed. 
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Among horses, Hackneys, Anglo-Normans and English lace-hoises 
axe bred, and in theMontiel district the andent ciiollo ” horse, of which 
thorongh-bieds exist, is bred. 

Among pigs, Yorkshires and Berkshires predominate. 

The prinapal products of the above animals (exduding horses) 
are meat, or meat and wool. The dairying industry is of quite recent 
growth and is still unimportant. Tbie exports consist either of living 
nniTnals (to Brazil and Uruguay) or of salt meat. There are in the pro¬ 
vince six “ saladeros,” which in 1911 dealt with 353 075 head of cattle, 
586 young horses and 9449 sheep. 

The crossing of the native breeds has only recently been commenced ; 
it has, however, already given excellent results. It is chiefly practised 
in the departments of Gualeguaychu, Gualeguay and Victoria, and in 
a great part of those of Concordia and Uruguay, as this region is immune 
from ticks, which allows of Durhams being introduced. 

The agricultural associations and the prize competitions that they 
have held, have contributed a good deal to the improvement in live stock 
breeding and rearing. 

X5X - The Bnconiagemeut of Horse-Bzeediiig in BraziL 

Criacao do cavallo naaonal. — A Ewduqao a^ncola. Year IV, No. XI,, pp. z8*X9. 8ao 
Paulo, October xgza. 

The National Congress of Brazil, after having determined the con¬ 
ditions which entitle horse-breeding societies to receive Government 
subsidies, have decided to appoint an official Stud Book Commission pre¬ 
sided over by the Minister of Agriculture and entrusted with : instituting 
and beeping an official studbook for thoroi^h-breds ; issuing certificates ; 
examining the certificates and documents of animals which are to be en¬ 
tered ; keeping registers of the latter; establishing the identity of such 
animals, and deciding ex officio all questions respecting them. 

All imported thorot^h-breds are to be entered in the Studbook. 
It is obligatory that all thorongh-breds bom in Bmzil should also be en¬ 
tered, if they are to enjoy the privileges granted by this law. Racing 
Societies are obliged, under penalty of forfeiting the subsidies of the Fed¬ 
eral Government, to organize, at all their raoe-meetin^, competitions 
for home-bred animals of 2, 3,4 or more, years of age, from April to Jone, 
and for animals of 3, 4 or more 3reaiB of age, from Jtily to the end of the 
rating season. Fur^r, they must offer for the above-mentioned horses, 
in the federal capital, three annual prizes (** grands prix ”) of not less 
tlpi 5000 milreis (about £312) in value. The breeders of the winners 
will receive 5 % of the sum of the first prize. Only horses entered in the 
studbook will be allowed to compete; the programme will be examined 
by the Studbook Commission. The racing societies which conform to 
the provisions of this law will receive from the Ffederal Government 
a subsidy of 15000 miheis (about £940), and are exempt from the payment 
of.any federal taxes. 
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153 *- The Breeding of Mules for fhe Market in MissourL 

AS3B8 A»i> Cbaitet, Waliek 3. — Market Mules in the Making, • The Breeders Gautte, VoL I»Xir» 

iroiss I7o. 35 (1631}, pp. 3363 and 1366& Chicago, December 18, 1913. 

The mules foaled in the spnngin the mule-breeding districts of Missouri 
run with their mothers on bluegrass (i) pasture till weaning time in autumn; 
and during this time, they get nothing besides mare's milk and grass. They 
are generally sold in autumn to traders, at pricfe ranging from $ 50 to 
$ 125 (£ 10 5 s to £ 25 15s); the trader divides them into lots, selling the 
best forthwith, while the others are put onto bluegrass again, often getting 
the run of com (maize) stalk land also. 

Only the better quality ones get some com, oats and hay besides the 
bluegrass and com leaves. They are generally left out all winter. They 
put on thick, shaggy coats in autumn. They are kept on bluegrass through 
the nerrt summer, and wintered on this and com stalk land. 

As two-year-olds the mules are bought mostly by small farmers, who 
break them and work them for the season; of the price of a pair ($ 40a 
to $ 500, i, e. £ 80 to £ 100), the trader gets only a small part, the rest 
being secured by a promissory note for twelve months at 8 per cent 
interest, with a mortgage on the animals; this note he may sell to a bank if 
he requires the money. 

M three-year-olds, the mules are bought by dealers, who fatten them 
up before selling them in lots of twenty or more at Kansas City or St. 
Touis. OlieTe they are divided into several classes: sugar mules, cotton 
mules, miners, railroad mules, logging and turpentine mules, and others. 

The sugar mules must show great quality, being thoroughly well 
bred; they are 3 to 6 years old, and 16 hands ox more in height, weighing 
1175 to 1350 lbs,; they must have fine heads, sleak coats, dean limbs, 
and be without blemish; mares are much preferred. 

Cotton mules are pmctically like sugar mules only smaller, 14.2 to 15.2 
hands high. 

Miners must be short legged and as heavy as possible; they may run 
from four up to ten years dd; dight blemishes do not matter, as they axe 
for slow hard work. 

The log or turpentme mule is used in the forests of the south-eastern 
States; size is the great requisite ; in age they run from six to ten years. 

Railroad mules are big and strong, with plenty of room behind the shoul¬ 
ders ; horse and mare mules are of equal value for this purpose and a few 
sKght blemishes do not hnrt their-value. 

cAixu 153 - The Supply of Agrioaltual Cattle in India. 

Ifivr, C. R. in The AgrieuUural Jairwl of India, VoU Vn, Part IV, pp. 331-343. Poaa, 

October igis. 

Attention has frequently been called to the diminution in thenumbei 
of cattle which is said to be taking place in India. 


[x) Poa pratensie: known in Rngland as smootirttalked toeadow-graas. {Bd,), 
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The writer does not consider that there are any grotmds for this state¬ 
ment, and gives in support of his o^^on, statistical information regard¬ 
ing the cattle of British India (not including Bengal). Althou^ it is 
difficult to ensure accuracy in the enumeration of cattle in India, yet 
for some years past an ever increasing degree of accuracy has been secured, 
and according to the writer, the probable error in most parts of India 
does not now much exceed 5 per cent. The following table shows the 
total number of cattle in each of a series of selected years, also the cropped 
area and population throughout British India. To msJss this statement 
clearer, the figure of the initial year has, in each case, also been expressed 
as 100 and that of each succeeding je&T has been reduced to the propor¬ 
tionate figure. 


Progressive increase in catUe, cropped, area and popidaiion 
in Brdtsh hidvi, excluding"Bengal. 

{All figures save percentages are in thousands). 


Year 

1885/86 

1890/91 

1895/96 

' 1900/01 

1905/06 

1909/10 

Nett cropped area. 

Feroeatage ......... 


138 865 

107 8 

135 487 

105 6 

146 708 

114 

155 45a 

Z 2 Z 

170 862 

*33 

Total wunbct of cattle .... 

Feroeatage. 

53 9 « 

zoo 

73 375 

136 

78 581 

1457 

84434 

156.5 

91 130 

169 

94903 

176 

Total pppuldUon of neatest cen¬ 
sus year. 

Fercentage. 


171926 

113 

171 926 

113 

180890 

118.9 

180 890 

118.9 

191 599 

1 * 5-9 


It is clear that there has been an increase in the number of cattle, 
this increase being more rapid than that of the cropped area. T^ proof 
of this increase is not only derived from statistics, for there is necessarily 
a limit to the number of acres which a pair of 03^ can cultivate, and as 
the cropped area has been steadily rising, it follows that the number of 
cattle has increased. 

There is also an increase in the price of cattle, owing to more grass¬ 
land having been brought under cultivation and no longer serving as 
grazing grounds. The price of draught oxen rises with the increased de¬ 
mand. Qittle and fodder being alike dearer, cause a rise in the price 
of milk. 

The breedirg of cattle is carried on, partly by cultivators in their 
villages, partly by professional graziers in forest or other large grazing 
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areas. In the first case, the breeding animals are ill-tended and ill-fed, 
and the tendency is to breed an inferior animal, whose only recommen- 
datiem is that it can live on a minimum of food. 

More attention has, however, been paid to cattle of late in the ir¬ 
rigated areas ; and stall-feeding is here on the increase. The Government 
has wisely divided its forest areas available for grazing into grazing 
units and has fised the number of ardmals that can be allowed to feed 
there. 

An increase in the number of cattle can only be expected when stall- 
feeding is more extensively practised under circumstances which will 
secure in aU years an adequate supply of the necessary food. I/Uceme 
and Egyptian clover {Trifolium aUxandrinum), under favourable dr- 
cumstances, will give a heavier yield of fodder than any other crop. Se¬ 
veral varieties of millet give heavy yields of fodder under irrigation. 

Irrigated pastures, which are already beginning to find favour, 
are another alternative. Oil cake, which is now usually sent to Bngland, 
would be a valuable adjunct to bulky fodder. 

Were it practicable to bring the whole cultivated area of India 
under irrigation, the question of cattle-feeding would soon be solved, 
hut as this is out of the question, it is necessary to consider the best methods 
of dealing with areas where irrigation is not practicable. In such dis¬ 
tricts, millets and pulse are the main stand-by. In years of ordinary 
rainfall, the supply of the former is usually in excess of the demand and 
the surplus is habitually sold, or wasted. An efficient method of storage 
Is required, so that the surplus stock of one year could be kept 
the next and thus a continual supply of fodder would be ensured. Bz- 
periments at Berar have shown ^t fuari stalks can be stored success¬ 
fully for more than a 3tear, with little or no loss. 

The grass in the Government Forests could be more economically 
used by feeding, than by grazing, and the policy of the Central Provinces 
Forest Department is now ** Cheap grass and dear grazing." This dep¬ 
artment is -throwing open forest areas, where no efective demand for 
grass exists, to capitalists who are prepared to maintain a proper number 
of cattle of good type. 

The Civil Veterinary Department has done much of late years to 
control the inroads of infectious disease. In the year 1910-11, 309 253 
cattle were inoculated and 756 895 head were treated otherwise than by 
inoculatiou. 

154 - Afrikander Catide. 

HoiAf, Ai;ee3c in Th» A^euUural Journal of ffu Union of South Afnca, VoL. 17 , No. 5, 
pp. 687-692. Fretoiia, November 191a. 

The name “Afrikander” is unfortunately applied to all common 
or mongrel bred stock in South Africa, but there is a pure breed named 
“ Afrikander,” of andent lineage, possessing much prepotency and quite 
fibaed in type. The idea that this breed owes its origin to, or has been 
infittenoed in its creatian by, Devon cattle imported to South Africa 
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has been found to be incorrect, for it is proved that pure Afrikander 
cattle existed in the latter country at the beginning of the 19th century, 
before the first Devons were imported. However, it is not unlikely that 
there is an indirect relationship. During the sixteenth century, Por¬ 
tugal had considerable trade witii the Cape Peninsula; later, during the 
i^me of the East India Company in the latter part of the seventeenth 
century, there was a good de^ of traffic between the Cape and the In¬ 
dian i^chipelago, and probably cattle were brought from Portugal and 
Java to the Cape. About the same time as Portuguese cattle were ship¬ 
ped to the Cape, it is also probable that they were landed on the southern 
shores of En^and and therefore that they hod some influence upon the 
cattle bred in the counties of Devon and Somerset, from which the 
Devons of to-day subsequently sprang. 

Although the Dutch colonists imported their blade and white cattle 
to South il^ca, the writer does not think that the latter played an 
important part in the creation of the Afrikander. 

The Afrikander was first and foremost a '* trek ox ”, and before 
the days of railwa3rs, these animals were used in transport waggons; 
this had a great influence on the breed, as active, strong oxen, uniform 
in type, colour and outline, were selected for these purpo^. 

The present Afrikander cattle are red, with long head, wide-spread¬ 
ing horns, very muscular neck, powerfully developed shoulders, slightly 
depresssed back, muscular hindquarters, and powerful legs, with medium¬ 
sized hoofs and even, round, deep toes. It is a hardy breed, suited to the 
South African dimate and excellent for draught purposes. They are 
slow in coming to maturity ; the oxen are full-grown at from six to seven 
years of age and weigh 600 to 750 lbs. dressed carcass. The milk 3deld 
of the cows is low, though individual animals are fair milkers. 

In the summer of 1912, an Afrikander Cattle Breeders' Society was 
formed for fostering the breed and having it registered in the South Afri¬ 
can Herdbook. T^ writer gives the standard of excellence and the scale 
ol points then adopted. Some good illustrations elucidate the text 

Z5S - Hirize Distillery Residues as a Teed lor HSildi Oows: lufluenoe 
on the Compositioa of ihe Uilk. 

WamsK, ISTVAN. Frias te sz^totl mosin: a tej tejasemni fiaasetetdere. 

— KdsMeh, Year ss, No. 83, pp. 3863-3863. Budapest, October a6, 19x3. 

Eaqperiments carried out at the Royal Station for Animal Bidogy and 
Reeding at Budapest on the influence of watery feeds on milk yield and the 
composition of the milk have shown that the amount of water taken by 
the cows has no influence on the composition of the milk. Qf the flve watery 
feeds tried, not one reduced the solid constituents of the milk below the 
legal miTiimum. 

In the 1912 experiments, in the comparison of the feedmg value of 
wet and dried distilkry residues, the writer made a trial as to whethcT wet 
residues, given to the cows in larger quantity than the dried, had any ef¬ 
fect in dilating the milk. 
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In an 8o days' experiment, two six-year-old cows from the Tnnthal, 
not in calf, were used ; during the whole period the milk-yield remained the 
same. The experiment was divided into three periods; i) dry feed; 2) 
wet feed, and 3) dry feed again. Each period was long enot^h to avoid any 
after-effects of the previous one. Prior to the commencement of the experi¬ 
ment the cows had been on dry feed. 

The first period lasted 12 days ; each cow had 20 lbs. of hay, i to 2 34 
lbs. of barley, i lb. of pumpkin-seed cake and 4 34dried maize distil¬ 
lery residue. 

In the second period, of 49 days, while the rest of the ration remained 
the same, the dry residue was changed to wet residue, the amount being varied 
to study the effect on the composition of the milk; the amount was: first 
day, 55 lbs. per cow; next 13 days, 72 34 > ‘lext 19 days, 6034 : 

next 15 days, 121 lbs.; last day, 60 34 

In the third period, bran was given instead of the wet residue. 

During the experiment the following were determined: 1) water ron- 
sumed; 2) yield of milk; 3) specific gravity and fat content; 4) specific 
gravity and refractive index of the milk serum, this giving indications as 
to dilution. The -water consumed daring the experiment was: 

Cow I. Cow II. 


Um. ita. 

Period 1 : dry feel . 60.8 58.4 

Period H; wet feed (average) . . . 85.0 81.7 

Period m: dry feed ........ 53.8 49.4 


Atthou^ the cows drank very little water duringthe wet feed period 
(no. I taking 5.7 lbs. and no II 2.6 lbs. per day on an average), the total 
consumption of water in this period exceeded the average of the other two 
periods by about 50 %. 

Olie following are the figures for the composition of the milk during 
the experiment: 

Period I: dry feed. 

Cow L Cow II. 



Mtlh 

Mith smm 

Milk 

Mtlk seruM 




TCfmctlve 







S.G. 

% f>t 

index 

8.0. 

8 . 0 . 

% « 

Into 

& 0 . 

Max. . . 

. . 1.0333 

4.47 

40.9 

X.0370 

, J .0334 

4.40 

41.4 

1.0384 

Min. . . 

. . X.0330 

3-00 

39-8 

1.0367 

X.0317 

3 . 8 o 

40.0 

1.0269 

Av, 

. . 1.0333 

4.16 

40.4 

1.0267 

' 1.0337 

3 - 8 i 

40.5 

1.0373 




Period II: wet feed. 




. . 

• • 10337 

4.90 

41.0 

X.OZJf 

1.0341 

5 .J 2 

41.0 

1.0280 

ron. . . 

. . 1.0316 

3.00 

39.6 

1.0258 

1 1.0318 

3.20 

39.5 

X.0267 

Av. . . . 

. . 1.0325 

4.19 

♦04 

X.0268 

1.0331 

3.69 

40.3 

X.O373 




Period III: dry feed. 




Miox. . . 

. . 1.0346 

4-57 

40.6 

r.0273 

1.0350 

4.60 

4I.Q 

1.0380 

llltt. . . 

. . 1.0337 

3*95 

39-7 

1.0267 

1.03x6 

3-35 

39.8 

X.0364 

Av. . . 

. . t.0336 

4.24 

40.1 

1.0368 

t.0335 

3.99 

40.3 

X. 03 ?O 















It is thtis seen that the specifie gravity of the milk of both cows rose very 
slightly throughotrt the e^qperiments; the average fat content of cow n 
fell slightly during the wet feed period, but not enough to have any practi¬ 
cal significance; the refractive index and specific gravity of the serum 
showed hardly any change. 

These results show that the wet feed caused no diluting of either the 
milk or the milk serum. Even when the cows were getting abnormal amounts 
this still held good: during the 14 days of heaviest feeding cow I took 
123 lbs. and cow II130 lbs. of the wet residue per 1000 lbs. live-weight; 
the following figures show the composition of their milk in this period: 

Odw. I. Cow. 31 . 

dpedfic Rtnvity of milk 10325 1.0334 

FUt content of milk 4 22 3.49 

Kefnetive hidex at scmti. 40.4 40.1 

Spedficgmvlty of aemm 1.0269 x.0271 

The writer concludes that feeding large quantities of wet distiHeiy 
residue does not ailect the composition of the milk enough to have any 
importance in practice. 

X56 - Oaoao Husk as a Feed for Mil(di Cows. 

l«nCAS, J. B. I«es Coqnes de Cacao dan? rAlimentation dea Vaches laitidiea. — Aiumla 
de la Scienu At^ronomiquf, Year 29, No. S* PP* 32 X* 347 . Paris, November 19x2. 

The writer gives an account of some feeding experiments which 
he made with cacao husk for the purpose of ascertaining its efiect upon 
the milk yield of cows. There were four experiments in all; in the first 
were two lots, in the second three lots and in the third two lots: each 
lot consisted of four cows. In the fourth ei^riment two lots, each of 
three cows, were used. All the lots were as similar as possible. 

Each experiment consisted of a preliminary, a prindpal and a 
concluding period. Experiments I and II each lasted a month; the 
two other experiments occupied a somewhat shorter time. 

In every case a control lot was fed on rations of bulky food, maise- 
^uten and bran, while in experiments I and n the bran which the other 
lots received was gradually replaced by cacao husk; the latter was entirely 
substituted for the bran in the prindpal period : 4 Vs lbs. of cacao husk 
pet cow per day in the place of 3% lbs. of bran; fox a short time 6 s/s 
lbs. of cacao husk was fed. In experiment m only part of the bran 
in the rations was replaced by cacao husk, and at the conclusion of 
experiment IV an addition of 750 gr. (i s/s lb*) cacao husk was made 
to the full rations containing the usual amount of bran. 

During the time of the experiments^ every nuUcing was weighed 
and the fat content of the milk determined by Gerber's test. 

The summary of the results of the experiments is as follows: 

X. The cacao husk used noticeably diminished the milk yield, 
Ihe decrease being as much as 20 per cent. 
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2. At the same time, it increased the fat content of the milk per 
volume as much as 20 per cent. 

3, The cacao husk had little e&ct on the fat content taken as 
a whole, although this varied slightly, being sometimos greater and at 
others less. 

The writer states that Taelli {Modmo Zooiatro 1898) obtained 
increased milk yield and fat content by feeding cacao husk; he considers 
that husks of much fermented cacao decrease the milk yield less than 
those of little fermented cacao, such as he used in his own e:q)eriments. 

157 - Oontribotioa to iha History 0! Merino Breeding* 

ScocLXB IK Horo, A. Zar GeacUldite dcr Molno-Sdiafsudit. — Mtftetlunt,en der Dwt- 
schm Landumschofts-GmUsa^, No jp, pp. 690*693. Balm, Decembei 15, 1913. 

1. Introduction of Merinos ifUo Europe. — The Merino, whose origb 
is Asia Minor, travelled by Greece and Italy to reach Sp^, whence it 
spread all over Europe. As early as the second half of the 15th century, 
Edward IV brought some 3000 Merinos to England from Spain, but did 
not succeed in permanently establishing them. There centuries later George 
m made further introductions, but the breed was again soon given up. 

The first Merinos were introduced into Etance in 1659, but their distri¬ 
bution was limited. Kew attempts were made in 1752. In 1785 the King 
of Sjmn presented Touis XVI with 334 ewes and 42 rams, whidi formed the 
nucleus of the famous Rambonillet flodc. hater, Spanish nobles presented 
the Empress Josephine with sheep from some of their best flocks. 

Under Frederick the Great, in 1748, some Merino rams were imported 
into Prussia from Spain; in 1786 100 rams and 200 ewes were introduced. 
In 1802 400 rams and ^ ewes were imported and distributed among a 
large number of farmers. During the winter of 1815-16, 900 Merinos 
were token from near Paris to Bomstedt near Potsdam; th^ sheep — 
220 rams and 680 ewes — were the foundation of the Erankenfdde 
{Brandenburg) breed, which was later increased by fuitherimportations from 
France. 

The first Merinos to be introduced into Sazony were 92 rams and 128 
ewes in 1765. In 1779,270 more were purchased from Spain. 

The Empress Mhria-Theresa had 300 Merinos brought from Spain to 
Hungary, and founded the Maioopail flodc. In 1784 the Emperor Joseph 
brou^ over 1000 Mieiinos destined to found the flock of Manneisdorf 
in Austria, which was afterwards increased by the addition of 2000 others. 

In Sweden, Merinos were introduced in 1715 and 1743. 

2. Introduction of wool-growing into Austredia and other British Colonies. 
The first Merinos were introduced into C^pe Colony by a Colonel under the 
Dutch Government. In 1801 the number did not eze^ 1000, while in 1806 
it had reached liooo; in 1824, however, the number of fine-wooUed sheep 
was down to 800 again. From this time the Boers undertook wool-growing, 
and on various occasions imported Merinos from England; recently they 
have obtained them from Australia. In 1816 the ea^rtation 0* wool was 




20 000 lbs., in 1832 66 000 lbs., in 1836 372 000 lbs., while in 1880 it had 
leached 46 000 000 lbs. 

In the Transvaal and the Orange Free State, the breeding of fine wool- 
led sheep, which was seiiondy upset by the war, has since looked up again, 
owing to importations from the C^pe. The total exports from the Union 
of South Africa in 1910 amounted to 120 million lbs., with a value of 
£3 800 000. 

John Mac Arthur was the filrst to see how well suited were the condi¬ 
tions in Australia for the breeding of fine wooUed sheep. He crossed the 
wool sheep introduced by Captain Philipp in 1788 with 30£h«iecp imported 
from India in 1793 and others obtained later from Cape Colony. In 1804 
Mac Arthur brought several Merino rams with him from Brglard. From 
this period dates the development of sheep-brecdirg for wool in Australia. 
The number of sheep rose from 20 million in i860 to 106 nnlliou in 1899, 
then fell to 53.7 million in 1902; in 1906 there were 71 million and in 1910 
about 92 million, with a wool export of 792 million lbs., worth £30 000 000. 

T^ •breeding of fine-wooUcd sheep in New Zealand owes its ori^ 
to repeated importations of Merinos from Australia. The first 3^ar in which 
wool exports are mentioned is 1840; in 1858 the number of sheep had 
risen to ii % million, and in 1910 to 24 million, with a wool export of 
200 million 11^. 

3. Merinos in the ArgetUine. — The fibrst Merinos were introduced into 
the Argentine at the begirmirig of the 19 th century. In 1910 there were 
67 million in the country, and the wool export reached 330 million lbs. 

4. Breeding of fino-wooUed sheep in German Swikwest Africa. —In 1891 
£. HCTtnann brou^t about 1500 sheep from the Cape to Kubub in German 
Southwest Africa to start wool-growing; but the &ks were several times 
nearly wiped out during native revolts. In 1908, however, their number 
was II 000, and in 1911 32 000. 

To allow breeding to develop rapidly it is essential to have springs 
sufiSdently copious and persistent to establish fields of lucerne, so as to 
provide fodder in droughty years. The veterinary organization must be 
sufficient to prevent infectious diseases becomirg plagues. In the large 
pedigree flocks there should always be enot^ breeding animals to suppy 
small farms. Again, larger importatiems from Australia must be made, ai^ 
more capital must be devoted to this industry. 

Z58 - Sheep-Breeding Experiments in Alaidta. 

Afmuai Raport of AJasha AgriouUmU Experiment StaHam for zgzx, tip. 33 and 63-64 
Wasliliigton, xgxa. 

From the experiments so far carried out at the Kodiak Experiment 
Station, it seems l^tsheep breeding may give good results on theso^ coast 
of Alas!!^. In 1910, the ^tion purchased 40 grade Xinooln and Gotswold 
ewes and a pedigree ram of each breed ; the Lincoln was run with the flock 
and the Cotswold kept for other experiments. 

Eong-woolled sheep do best in the wet dimate of Alaksa; the short 
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dose wool ofMeimos audtlieir crosses holds the wet, whidi seriously incouL- 
modes the sheep. 

The sheep grazed on the mountains in the autumn and early winter 
of 1910. In the winter they were brought to the Station in excellent condition, 
and were kept on hay and silage for the remainder of the winter. By ni^^t 
and in bad weather they were brou^t into the bam, but otherwise were 
kept out in atfendosore. They wintered very well. 

At lambing time (June and early July) in 1911, there were still 35 
out of the 40 ewes, besides 20 lambs bom in 1910. Threa ewes died in the 
spring of 1911 from a too rapid change from dry feed to grass. 

In the summer of 1911 37 lambs were bom, and 31 of these lived and 
did excellently. 

Alaka is attracting the attention of breeders from the United States; 
in 1911 one breeder imported 500 ewe tep, and other importations ore being 
arranged. 


159 - The Goat Shows in Goat Sheds OiganiEed hy Gie Oliaiiiher of 
Agiioaltnre of Baden. 

Sabixbu, J. S. Die Orts* (Stall-) Zlegeosdisuen der Badiachea JMdwirtachaflBfcammer. 

— ZeittcMft f&r Ziesmnuht, Year xni. Nos. zg-so and si, pp 189-393, 310-313 and 

337-339. Hannover, October i to November 1, 1913 

On the initiative of the writer, the Chamber of Agriculture of Baden 
have adopted a plan for the improvement of goat-breeding in the Grand 
Duchy by means of goat shows held in the goat sheds. The whole stock 
of the goat breeder is judged at these shows according to a scale of points, 
Tte manner in which the animals and their sheds are kept is also 
taken into consideration. 

The scale of pmnts is as follows: 


I. — For ihe ammls. 

Mo. of points 


X. Breeding (fidelity to type, descent, btialth) 0 — 3 

3. Bobits (bead, akin, hair, conformation of body, dual, width and 

depth of cdieat, back, bdly,ldp3, limbs, generalappeatanoe) . . 0--3 

3. Utility (good milking and fitness for breeding). 0 — 3 

4. Svennesaofallthestodc. 0 — 3 

TotalxDxmber of points for tbeanimab o — ii 


n. — PoMifc given Jor other matters. 


I. Ooadiflon(eBpeda]lyattenti<»i and feeding) .0 — 3 

a. Stated thesbeda (hygienic}.o —s 

3. MBk test teowds, stod-hook keeping. 0 — 4 

Total of points for these matters . . . a->8 
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Prizes were given according to the verdict passed upon the animals • 
3nie prizes were: 


?xlse I. IL lU- 

For male goatb.to&. (is. 4i- 

For female goats ... .8 s. 5 s. 3 

If the breeder receives a miiiimtitn of 5 points under scale 11 , an ad¬ 
ditional 6(i. for every such point can be added to the above prize. 

In 1912, the first goat-show of this Hnd was held. In some cases, 
the fltiittials were found to be badly fed and tended, but the writer hopes 
that these conditions win be improved, and he concludes by stating the 
best measures to be adopted for this purpose. 

x6o - Ghidfeeu-Baaring oa an Intensive System. romm 

The JouTHol of th$ Board of ApieuUwe, VoL XIX, No. 9, |ip. 73 X- 72 S. X)e> 

oember 1913. 

An example of ir^tensive chicken rearing is provided by a small 
bolding near I/ondon worked by Mr. F. G. Paynter; the holding is a grass 
field of 3^ acres, on fairly light and well-drained soil. Bg^ of table 
breeds were purchased and hatched in incubators. The chickens were 
kept in foster-mothers for the first six or eight weeks, and afterwards 
placed in runs up to the age of la or i6 weeks, when they were sold. The 
runs were la yds. X lOO yds., and held 100 to 120 chickens; in each run 
two small Sussex chicken “ arks " provided sleeping accommodation; 
these were on whrels and could easily be moved about. Mr. Paynter 
adopted methods of rearing previously tested by him for five or six yeais^ 
and incubation, attention and feeding were all carried out carefully and 
methodically. Only fresh material of the best quality was used for feed¬ 
ing, and no cramming was practised. The quantity of food consumed 
during the season was : wheat 10 978 lbs., fine sharps 7 888 lbs., biscuit 
•mfiftl 3 257 lbs., barley meal 1827 lbs., meat meal and green bone z 586 
lbs., bran 1224 lbs., maize 703 lbs., rice 370 lbs., oatmeal 359 ll»„ and fat 
28 lbs., also about 2 ooo 11^. of mixed cMcken feed. 

It had been intended to start incubation in December, so as to sell 
the first consignments of chickens in April, when prices are good; but 
for various reasons it was delayed, and hatcWg did not begin till the 13th 
of February. Incubation was stopped in June. 

Altr^ther 2192 chickens were sold between May 28 and November 
1, for a total of £3015s. 3d. The expenses were as follows : 

£ s d 

Furdbase of eggs (trro to eadi cUiScei}. 31 X3 i 


Pncbase (rf day-idd cfaicfeeas. 4 X9 o 

Oil for heating. 4 9 

Food. 14a 4 3 

Oocaaianal oatside hfoonr.. 14 6 z 


Total . . . £x97 x3 3 








«74 


POUIflUY 


’ There was thus a maigiu of £103 los. for the labour of the small 
hoder, rent, deterioration of equipment, risk and interest on capital; 
there was sJso the value of the manure, which was regularly swept up. 

The cost of the incubators, fencing, houses and all utensils reached 
£150 odd ; a further £50 to £100 would be required as ready money for 
purchasing eggs and food, before the returns began. 

An essential feature of the management was that no adult birds were 
kept; this enables the holder to devote all his attention to the chickens, 
and greatly reduces the risk of outbreaks of infectious disease. 

Tlie Board of .^riculture has arranged with Mr. Paynter to carry 
on his system this year in Cheshire, as a demonstration to the small holders 
in that county. 

x6x -> An Export Trade in Eggs. Views ol the South African Trades 
Commissioner. 

The A^jneuUvral Journal of the Union of South Afrua, Vd. IV, No 5, pp. 748-752. Pte* 
tola, November 19x2. 

The imports of eggs into the United Kingdom for the year 19IZ 
totalled over 19000000 great hundreds (120 eggs), value £7967555. 
The following are the figures in legurd to the ten chief countries of origin. 


Oomitiy 

Qnnititto 

la gient Imodtedi 

i 

IMal valna 

VUoei 

(teat toadwS 



£ 

( 4 

fixiaeia. 

1004X 890 

3796408 

7 6V, 

TVnmnTic ^ . 

399*986 

2030607 

xo 2 

Anstxla Hvi^^ary. 

X 022 554 

428869 

8 4% 

Italy. 

77* 107 

366859 

9 6 

®gypt. 

687 335 

8*2 853 

6 5*/* 

Praxice.. 

652 036 

303 5>5 

9 3% 

Netherlajids. 

607364 

282 805 

9 3*/* 

Gcnnaiiy. 

577545 

233 142 

8 z 

Sweden. 

344289 

157 087 

9 

Ntarooco. 

2x4 960 

84967 

7 X0V4 


In 1911 the Cape of Good Hope esported to the United Kmgdom. 
twenty-two great hundreds of egp which, however, realized ii s. lod. 
per great hundred, the highest price of any of the imported e^. The 
























aveiage price for the year was about 8s. 4%i. per great hundred, the low¬ 
est being 5s. 4^. per 120 for Chinese eg^. 

South Africa imports considemble quantities of egp, but this import 
is practically limited to the months between February and At^ust, 
so that it might be possible during the rest of the year to satisfy the home 
demand and to supply an export trade. 


Eggs imported into the Union of South Africa during the year 1911. 



Qoasttty 

Value 



£ 

jantiary. 

400 

60 

Febroarj- . 

195 44C 

2 163 

March. 

3 405 839 

15072 

April ... . 

3 699 190 

14 303 

May . 

4 623 564 

15 813 

Jtme . 

3 833 056 

7701 

Jtiiy . 

650 810 

I 928 

August . 

78352 

220 

September. 

5 000 

27 

October, November, December 

nU 

nil 

Total . 

16807518 

S 57 286 


There are several large areas in South Africa where eg^ and dairy 
produce can be produced dieaper than in other countries which export 
these articles. The reason why these commodities are not produced 
for export in South Africa is due chiefly to the difficulty of collecting 
(the population being very widely scattered) and of transporting them. 
All countries which export eggs are dosely populated and oflm have 
to import food-stufEs. Still the advantage of a speedy and cheap cohec- 
tion are so great as to enable those countries to compete on the large mar¬ 
kets of the world. 

On account of the want of large markets, the South African agricul¬ 
turists have had to confine their elorts to tte production of non-perish¬ 
able products such as wool, mohair, ostrich fathers, wattle barh, and 
lately maize. During recent years fruitgrowers have, with the aid of 
cold storage in ships, been enabled to export their fruit, and a high indus¬ 
try has thus been created. Trial shipments of butter have recently 
been made with satishictory results. In the same way an export trade 
in e^ could be created during the period of the year when they are plen- 
tiful in South Africa. The question of collecting will probably be sdved 
by the aid of co-opemtion. 

The Union-Castle Steamship Company is disposed to carry some trial 
shipments of eggs from South Aduican ports at 25s. per ton measurement, 
and poultry, in cold chamber, at 50s. per ton of space occupied. 












Prices of eggs on the Engltsh market from Noomber 1911 
to January 1912 


Oouitiy of Ofl^. 

PxUe pet xao egge 

Ovnagt 

Highest 

Igomst 


< i 

s i 

3 d 

Wnglmwl. 

17 11 

33 0 

II 6 

Biiwla . 

9 8 V. 

12 0 

7 6 

TVnmjrL . . ,. 

15 10 

33 0 

10 0 

UnngAi^. 

10 oV, 

11 9 

7 6 


Fot the English marbet the coloui of the eggf., whether white or 
brown-shelled, is a matter of indifference, provided that they are of 
a nniform colour and size m each box. The eggs mu&t be deaiily laid, 
not washed, and of a fairly good size and weighing from 13 to 16 lb. per 
trade hundred (izo e^). 

The writer has made himself acquainted on the English market 
with the best methods of packing cg^ adopted by the chief exporting 
countries, and recommends the cases used for the import of eggs into 
South Africa. These are lin«i with brown paper tarred on one side, 
and very dry oat straw. The e^ are packed m layers of five rows of 
sixteen and seventeen alternately, embedded in dry oat husks. Between 
each layer of eggs and the next one there is a double sheet of newspaper, 
oat straw and more newspaper. Four kyeis of eggs form a case. The 
writer recommends placing a double division in the middle of the cases 
so that they can be divided by sawing into two half cases which are sold 
to small dealers. 

xfe - Uttidfiliaa Hethodg applied to Apiculture. 

SUSBK, F. W. £,. in rk« Canadian Bu Journal, Vol ao, No iz, pp 357-3<)/ Braat- 

fard, Ont, Canada, December 191^. 

The study of Mmidelism in the bee is hampered by several special 
difficulties. Firstly mating cannot be controlled in the ordinary way. 
Then there is Jie parthenogenetic production of the drone. Thirdly 
the houey-bee is a highly specialized animal, and varies very little. There 
is some variation in size, the eastern races being smaller than those of 
the west, but apart from this the colour of the upper or dorsal side of the 
abdomen is the only visible diameter that ^lies stiiking^y. 

In the workers in Afis indica, in the Abyssinian bee aM in the arti¬ 
ficial varieties known as gdden bees, the yellow extends ovei the three 
basal segments and more or less of tte basal part of the fourth segment 
The scuteltmn on the posterior part of the thorax is also yellow. Ex- 
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trenie goldens, the fourth segment entirely, and the fifth segment 
more or less, yellow have also been bred, but it appears that they do not 
breed true. In Italians the three based segments are bordered at the 
edges with black and the scutellum is darker. Italians from the Swiss 
Alps ha\e the black bands wider than the Italians from the Idgurian 
Alps, while Cyprians have them narrower. Races with the abdomen 
entirely black occur in Britain, Fran<», Germany, Malta, and other places. 
For some years the writer has been engaged in breeding a golden bee known 
as the British golden bee. This bee was extracted from crosses between 
Fnglish blacks, Italians and American goldens. The golden character 
was soon isolated, and thenceforwaid it was found possible to maintain 
the pure golden breed, though many of the queens were mated with 
blac^ and produced hybrids. No attempt was made to increase the area 
of the golden colour, which in the queen extends much further back than 
in the worker. The factor or factors that produce a half yellow and 
half black abdomen in the worker produce an almost entirely yellow 
one in the queen. Inhere is no difference in the gametes ; the difference 
is merely a fluctuation m the zygote caused by a difference in the food 
supplied in the larval stage. Since the work of breeding British goldens 
began in 1902 a large number of pure golden queens i^ve been bred; 
about 1500 of them were kept on& their young workers were hatched, 
siud notes were made of the colouring of these. They were golden and 
intermediate. Not a single black worker was seen. Most queens pro¬ 
duct a considerable proportion of each type, but some produced aU gol¬ 
dens, and some all intermediates. 

It was evident that the queens that produced all goldens had been 
mated by a pure golden drone; in fact the most numerous golden families 
were from t^ matings that took place at the end of each season, when 
most of the drones in neighbouring apiaries had been killed off, and from 
the matings that took place in cold and windy weather and therefore 
close to the apiary. 

It was also reasonable to believe that the intermediates were the re¬ 
sult of the union of the golden queens with pure black drones (out of five 
queens mated at a spot nearly two miles from the apiary four produced 
all intermediates and one about nine intermediates to one golden). With¬ 
out doubt the queens that produced goldens and intermediates had mated 
with heterozygous drones. The proportion of the two types of workers 
varied considerably: from 

Intermediates: gplden:: 9; i (one case) 

Intermediates: golden:: i: 30 (one case) 

A common proportion was 
Intermediates: golden 1:3:7, perhaps i: z. 

The proportion of goldens to intermediates has been found to be the 
same in the queen progeny as in the worker prog^y. 

, The worker ofi^ring of about 30 of these inter me diate queens were 
« 9 SBmined and in every case they consisted of goldens, intermediates 
and blacks, thus proving that segregation of golden from black takes 
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place. The pfoportdcni of tlie tluee foims varied in difiexent cases, but 
the intermediates 'were nsnally in excess of the goldens and the blacks. 
In many cases almost every degree of coloration between golden and black 
appeared, but the bees of the same shade were in different proportions 
in the various ofiEspring. 

The interpretation of the results obtained is rendered difficult through 
not knowing the drone fathers. Nevertheless they indicated Mendeli^ 
inheritance. The appearance of an almost continuous series of inter¬ 
mediates shows that probably more than one factor is here at work. 

As a conclusion <ri practical value, it appears from the foregoing that 
if the characters that are wanted depend upon the heterozygous nature 
of the heterozygotes, the way to get them is to breed together the two 
pure homozygotes. Thus from the union golden X black all interme¬ 
diates are got, whereas from the union inteim^ate X intermediate 
only a proportion of intermediates are obtained. 

The union between golden queen and black drone is pmcticatly at¬ 
tainable on a large scale, and their offspring possesses certain qualities 
that ate very desirable. The workers show themselvM vigorous, hardy 
and mdustrious ; the intermediate is considerably laiger than the golden 
^ both qneen and worker) and slightly larger tban the black. The 
colonies are very populous, the golden queens being more prolific than the 
black; tbeir temper is usually good, thon^ it becomes hotter in later 
goierations when the black colour predominates. 

As it is not possible in the case of bees to control matings by means 
of isolation, the only way of obtaining desirable characters seems to be 
fixing them by selection in the queens. A desirable character may appear 
not in the queen but in the worker (for instance, exceptional industry). 
]?or such characters the colony must be considered as the unit. 

It is generally admitted that the drones are produced partheno- 
genetically and it is proved that a queen which has not been feitihzed pro¬ 
duces drones only. But are ali the drones produced by a fertilized queen 
the result of parthenogenesis ? Perez in 1878 thought not, because on 
examining ^oo drones produced by an Italian queen fertilized by a 
Plench bla^jc drone he found 149 which he thought indicated hybridism. 

If it is true that drones are always produced parthenc^enetically, 
tiK queen, provided her gametes be pure, must produce pure dro!Des,no 
matter what kind of drone has fertilized her. Tte writer has bred drones 
from about half-a-dozen of his golden queens every season for some years. 
Some of these golden queens were producing only golden workers, some 
produced certain proportions of intermediates, others only interme¬ 
diates. The drones from the queens producing all golden Workers were 
all golden, as were also the drones from most of the queens producing 
sootne or all intermediate workers, but two of these queens produced cer¬ 
tain proportions of darker drones. 

trying to esplain this remarkable result one is apt to suspec/b that 
the queen was not producing pure golden gametes, but the facts that the 
queen had the scuteHum and the abdomen almost to the tip 
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and that a qtieen thus coloxed had never been knofwn to produce a black 
worker, oppose this view. In condosion the writer does not consider 
that this observation seriously endangers the theory that the drone is 
always produced parthenogeneticatly, but is of opinion that cases such 
as this should receive the fullest investigation. 

In Italian bees, the workers all come perfectly true to a color pattern 
very like that of the cross between Bn^h golden and black, while the 
queens, on the contary, show iTumen.se variation. The question arises, 
are th£^ difEerenoes in the queen mere fluctuations or do they stand for 
feictors in the gametes which do not manifest themselves in the workers ? 

It would be interesting to ascertain if Mendelian rules are followed 
in the inheritance of the bands of short white hair, which, in the Italian 
bee of Camiola, is highly developed on each segment, except the first 
and the last, and which is but feeMy developed in the l^gjish black bee. 

Italian bees enjoy justly a world-wide feme, but in i^gland, owing 
to the summer climate not being warm enot^h for them, the Italian- 
Bnglifili half-breds usually produce better results. One of the best 
qualities of Italians is their redstance to the disease known as Buropean 
Foul Brood (i), it would be well worth while to try to discover 
whether this quality is shared by the Italian-Bnglish half-breds. A 
strain might perhaps be bred to resist that still greater scourge the Isle 
of Wi^t Disease (2). 

1^3 ** Notes cm Bee-keeping in Anstcalesia. 

Hakowks:, I,. I,, in TAa A^rieu&ural Journal of South Africa. VoJ. IV, No. 5, pp. 

743-747. Pretoria, November xgia 

This paper is the result of data and information collected during 
a journey in the Commonwealth. 

The first thing that struck the writer Tfwis the huge “ takes " of 
honey in Australia, no less than 200 lbs. being considered as fair, and this 
where up to 500 colonies are kept. The chief nectar producing plants 
are the various gum and boxwood trees. Bzperience has shown that 
T/»a4-iiAr Colour and Golden Italian bees have been found to be the best 
suited to the requirements of the bee keepers, and large numbers are reared 
annually; as much as 15s. is paid for a select tested queen of this var¬ 
iety. In New South Wales the hive which has practically been adt^ted 
as the sfendard is the lAmgworth. In Victoria an Act has been passed, 
coming into force on the ist of January 1913, prohibiting the keeping 
of bees in an3rthing but moveable frame hives. A simi l a r law was en¬ 
acted in New Zealand six years ago, the Apiaries Act, 1907, requiring 
every bee-keeper to give notice to the Secretary for A^<^tum of any 
disease found to exist in his ajdary ; a visit is then paid by an inspector, 
who either orders that the diseased colonies be destroyed or leav^ in- 


(x) See No. xao 2, B. Axig.-Sept'Oct. xdxs 

ia) Caused by Nouma .Ipis. See No. 1849. S. Aug.-Scpi-Oct iqu. 


(JM.). 

m. 
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stmctioiis for theiT treatment. Within six months of the pasang of tins 
Act no bee-keeper was allowed, to keep his bees in other than frame hives, 
and farther, should the inspector discover a hive where the frames could 
not readily be removed, he has the power to order that the bees be trans¬ 
ferred to another hive within a specified time. By this means they hope 
in time to get rid of foul brood and other bee diseases. 

l^ige extractors carrying six and eight frames are in general use, 
and larger ones driven by small engines are also made. A firm in New 
South Wales has patented a machine to dispose of the cappings. It 
is really one tank inside the other, the space between being occupied by 
water kept at the proper temperature by a paraflSn stove placed under¬ 
neath. The cappings, as they are cut from the frames, fall on to a 
grating and then to Ihe bottom of the inner tank, where the wax melts 
and flows out by the adjustable outlets, the upper of which delivers only 
pure wax, which is lighter than the honey and other impurities. 

The honey is put up in tins ranging in size from i lb. np to 6o lbs. 
Tins of 56 lbs. are generally used for export. The wholesale price for 
honey in Australia in 561 b. tins is usually about 2 d. per lb., but even 
at that figure apiarists are able to make a good living out of bee-keeping. 

To provide an outlet for such large quantities of honey, the Govern¬ 
ment instituted a Co-operative Union in which the fanners have shares. 
The Union, besides honey, receives also other produce for esport. The 
farmer delivers his produce at the stores and at the same time receives 
the wholesale market price, le^ a small commissiou for working expenses. 
The Union controls the market, securiug supplies when they are wanting 
and preventing overstockmg. 

In Wctoria, a strong associatioa known as the Victoria Apiarists 
Association ” emsts, the special function of which is the holding of an 
annual conference. The executive have recently been successful in ob¬ 
taining reduced railway charge for honey and bee appliances over the 
Victorian Railways. 

In Victoria a disease has been discovered, which appears to be limited 
to that State and which has been termed D. T. or "cb^ppearing trick”. 
It is believed to be due to malnutrition of larvse, bee paralysis, and iVb- 
setna apis. As the name suggests, the bees di^ppear rapidly, but no 
more dead bees are found round tlte hives than would be found around 
any healthy stock. 

The other bee diseases known in Australasia are foul brood and para¬ 
lysis, but these cannot be described as being very prevalent. 

Z64 - The Fungi of fhe Bee-Hive. 

Bbtxs, AirniB, D.: Tie Jourtml of Bconomc Biology, VoL 7 , No. 4. pp. 129^x63. lon- 
doa, Deoember x, xqxs. 

A short account is given of the previous work that has been done, 
from 1854 ^9^3, on the fungi present in bee-Mves ; and some questions 

arising from these records are discussed. A genend description of the 



conditions pievailing in the hive, and of the distribution of fongous growth 
in it, are given. The following twelve fungi are described and illustrated: 

Probably confined to the hive: Pgricystis alvei, Oosfora favoruw 
(not a common species). 

Adapted to hive-life, but not confined to this habitat: Gymno- 
asc$ts setosus ; Eremasctts fertilis (not common). 

Common, but not specially adapted to life in the hive: PentcUUum 
crusfaceum, Aspergillus glaucus, Ciiromyces subtilis, C. gldber, Mucor 
erecius (chieily, if not exclusively, found on dead bees). 

Occasionally present: Aspergillus mdulans (probably absent from 
healthy stocks); Sordaria fimicola and Gvmuoascus ruber (coprophi- 
lous). 

The literature cited, including 30 papers, is appended. 

x 65 - Fish-Breeding in the Streams ol the Domanial Forests at Hnngaxy. 

SneONWY, Gtttli. A-m. kh. kincaliuri eidds^k ba<asvizel. — Erdesteti Lapok, 
Year IJ, Farts XIX, XX, XXI, XXII and XXIII, pp. r7<)-799> 8.S4-8S3i 898-1)08,934- 
939 and 970-976. Bndapest, October i and 15, Novcmbei i and 15, December i, 1912 

In Hungary, most of the domanial forests are situated in the west 
and north of the country; there are also the principal groups of plain 
forests (Alfdld). According to the ministerial report of 1910, the area 
under forest administration amounts to 3214853 acres. Under 
the natural conditions obtaining in Hungary, which is very well supplied 
with water, the streams form a large network within these estates and 
the profits derived from the fish, etc., whidi are under the charge of the 
forest fiscal administratioa, form an important part of the revenues of 
the State. 

According to the data collected by the Ministry of Agriculture, the 
whole of the area belonging to the Treasury which can be employed for 
fishery purposes is 43493 acres. The streams which are knewn and 
classified have a total length of more than 3000 miles. The area which 
they water is administered by 124 forestry officials. The right of fishing 
in this territory does not belcmg exclusively to the Treasury, but is shared 
also by tiie owners of properties adjoining the streams. As the Treasury 
po^esses the right of fishing both on the plain and in the mountain streams, 
the fish over which it has control indude aU the species which usually 
inhabit fresh water in Hungary, notably the following spedes: perch 
{Perea fiuviatilis), pike-perch [Lucioperca sandra), Aspro communis, 
ruff {Acerina cemtta), miller's-thumb {Coitus goWo),. Cobius mamor- 
edits, burbot {Lota commimis), carp {Cyprims carpio), Prussian carp 
{Carassus vulgaris and C. gibelto), tench {Tinea vulgaris), barbel {Bar- 
bus fhmedUis), Pet6ay barbel, gudgeon {Gobio fiuviati^), bitterling {BJuh 
deus amarus), bream {Abramis iirama), bleak {Alburnus ktoidius), Idus 
jeses, roadbi {Leuciscus ruHlus), minnow {Phoxinus taevis), loach (CobiUs 
barbalula), Chondrostoma nasus, sheatfish {Silurus glanis), grayling {TJiy- 
maUus wilgafis), trout {Salmo fario), salmon ( 5 . sdar), shad {Al^a vul- 



garis), eels {Anguilla), stuigeon {Acipenser sturio) and lampreys {Ptero- 
myxon). 

The number of fish in the streams varies according to the prevailing 
conditions ; as a rule there are few and in some streams none. The cause 
of the decrease is chiefly a too great extension of fishing rights. In the 
face of these regrettable circumstances, the forestry administmtion shows ■ 
a commendable activity, devoting its whole care and efforts to the sub¬ 
ject of fish-breeding. There are at present 37 establishments for the arti¬ 
ficial incubation of trout eggs ; these institutions work under the direction 
of the administration of the domain and are mostly furnished with Cali¬ 
fornian apparatus, the number of the latter being 279. In addition, 
there are 6 breeding ponds for rearing trout fry, which remain there 
throughout a summer. Thanks to these measures 1470 000 eggs of 
river trout and rainbow trout have been hatched in the above-mentioned 
apparatus in the course of the year, and from these, 972 000 young fish 
were transferred to the ponds. 

It should be noticed, that the administmtion of the Domain is greatly 
supported by the Royal Fishery Inspection, which has its seat in a Bureau 
attached to the Ministry of Agriculture. This bureau has fixed the loc¬ 
alities for the establishment of Stations for artificial incubation, and of 
breeding ponds, and has distributed gratuitously the incubation apparatus 
and the trout eggs. The cost of these installations tmder the adminis- 
tmtion of the domanial forests is about £833, esti m ating the average ex¬ 
pense of building the stations and making tiie ponds at £16 los. each, 
and that of the apparatus at 8s. 4 d. each. The whole number of eggs 
whidi have recently been hatched artificially represents a sum of £25, 
reckoning 3s. ^d. per thousand eggs. 

The streams of the Royal Domain are turned to account in different 
ways. Most of them are let with the land, bnt some of them are not used; 
sometimes the fishing rights are let with the ^hooting. 

Fish and fishing licences bring in annu^y the sum of £2250 for 
37 650 acres. Nevertheless, seeing that of all the domanial land watered 
by streams, 5841 acres axe at present not utilized, and that their utili¬ 
zation would greatly increase the revmiue, it would be interesting to know 
the value they represent. In order to m^ this estimate, it is necessary 
to classify the extent of these streams according to the principal regions 
where the different fish are found : 


Ana ia acta 

1. Bream district . 33oax 

a. Trout district . 3345 

3. Barb^dlstrld ,.. 5127 

Thus if these streams were utilized and the average rent of such 
streams was obtained, which is halting the minimum sum, in this case the 
revenue from the streams of the Domanial forests would be; 


Actual tmue par men 
as. xd. 

IS. xxi. 
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Streams with btesm.3483 

Streams with troat .... 317 

Streams with barbel. 180 

Total.Sai8o 

Tbe ammal letttm from trout streams is very variable. According 
to the data collected by each of the Centml Forestry Bureaus, it varies 
between 3^. and 5s. 'ji. per acre. Taking these figures as a basis, it is 
dear that these trout streams might bring in an additional sum of from 
JE70 to £1460. The following calculations show how the revenue from the 
trout streams could be increased. 

It is well-known that, under normal conditions (presupposing some 
attention being paid to the streams and their stock of fish) a stream of 
one acre can produce from 23 to 39 lbs. of trout. Taking 2S, per lb. 
as the minimum sale price of the fish, the net revenue from one acre of 
water would average about £3; thus the revenue of the 5345 acres of trout 
streams would be about £16 000; this sum could even be increased in 
a few years, if the Administration continued its present exertions in pro¬ 
moting and extending systematic breeding of &h. 


FARM ENGINEERING. 

166 - Trial of a Oodenhol-Meyer Manure Distributor. \oucoi.xdiuii. 

Sbzee, Jos. Prhfimg eines Dlmgereiiilegas System Dodenhof Meyer. — W%ttur Land- U'CHmaBT 

wirtschafthche Zetitmt, Year 63, No. 100, P.Z151. Wien, December 14, igia. qipmomis 

Two manure distributors on Dodenhof-Meyer’s system were sent 
to be tried. One was provided with an interchangeable plough-share, 
which the other lacked. Thdr weight was 12 lb, 2 oz. and ii lb. respec¬ 
tively. They consist of a screw-shaped steel plate with a shaft by means 
of which the apparatus is fastened to the beam of the plough instead 
of the coulter. Its action consists in rubbing the fertilizer into the fur¬ 
row made by the plough. 

From the experiments made it appears that the apparatus increasas 
the resistance to traction of the plough by 44 to 57 lbs. 

.Tbs quality of the work performed was excellent in every trial. 

The manure was completely and uniformly ploughed in, and it seems 
that the apparatus will also be useful in dealing with green manures. 

167 - Tapping Rubber Trees by Eleetrioiiy. 

The India Rubbtr World, Vob 3XVII, No. 3, 149-143 -f figs. New TIoA, Decem¬ 

ber x, 19x3*. 

George M. von Hassel has devised an apparatus for tapping rubber 
trees by electricity. Upon the trunk of the rubber tree is placed a piece 
of sheet-iron about 5 ft. long, 5 in. wide, with the two sid^ folded back 
against tbe tree to a thickness of about 2 inches, constltutmg a hollow 
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channel of sheet-iron. This hollow channel is divided into a series of 
15 to 30 sections ; the number of sections depends upon the number of 
days the apparatus is to be worked, i^ch section has a mechanism for 
the extraction of the latex from the rubber tree and a receptable for re¬ 
ceiving the flow, which also contains an acid preparation for the coagula¬ 
tion of the latex. ^Then working Hancornia and CastiUoa trees, plates 
provided with longituoinal canals, in which the latex coagulates spon¬ 
taneously in threacis, are used instead of the receptacles for gathering 
the latex, and the product thus obtained is known as “ Semamby.” 

Th*i method of operating is as follows : The above described device 
is fastened against the rubber tree. If it is a small tree there will be two 
of them; if it is a large one there may be as many as nine circling the tree 
and about a hand-sjian apart. This apparatus is connected by an in¬ 
sulated wire with similar apparatus on all the other trees to be tapped 
and with a central station which is equipped with electric power. A 
machine devised b3' the inventor makes it possible to send the electric 
current so that it will set each section in motion separately. When 
the first section is at work the latex oozes out and flows into the recep¬ 
tacle immeaiatelj’ beneath. The next day — or preferably 48 hours 
later — the current is tumetl on to the second section , which in its turn 
taps the tree and so on for all the sections. After 30 or 60 days nothing 
remains to be done but to collect all the rubber at one operation. 

r68 - Spraying Machines in Malaysia. 

Ai.kxc<i>b>i, D. C. , Jr m : DmIv Consular and Trade Repoth, z5t]iYear, No. 384, p« 

3 Z 13 . Washington, December 3, xois. 

There is a large market for spraying machines in the Federated 
Makj States, and the writer believes that there is also a good demand 
for the same machines among the rubber growers in Java, Sumatra, and 
Ceylon. 

On practically ewiy rubber estate in the Ftedeiated Malay States 
scvenal spraying machines are in constant use, both for spraying the rubber 
trees and for spraynng and killing the lalang grass, or weed. This grass, 
which seems to spring np as soon as the jungle is deared, sinks its roots 
so deeply as to interfere seriously with the root nourishment of the young 
rubber trees. Indeed most planters consider lalang their greatest enemy, 
and laige suios are spent annually in combating it. 

Wh^ the yoimg trees are set out they are spaced about 20 ft. apart, 
and the lalang is dug out alcmg the lines with ** diukohs " (hoes). When 
once the trees are fairly started, spia3(Tng with a herbicide is usually sub¬ 
stituted for the more expersi\’e hoeing, though the usual chemicab ap¬ 
plied do not kill the roots and have therefore to be applied at faequent 
intervals. The herbicide most generally used is arsenite of soda. 

Two or more types of spraying machines are used on the rubber es¬ 
tates. The larger ores, for tree work, are mounted upon small trucks 
drawn by horses or coolies. For spraying lalang, the most popular TUflphfnft 
is a knapsack, as it can be used by a coolie upon steep hillsides where 
a track could not go. 
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Z69 - A Milking Madiine at ike Central Competition at Amiens. 

OouFAN, G. Une Machine A tnilre an Conconrs Central d’Amiens. — BuUOin deia So- 
tUU des AgriculUurs d$ France, December i, xgzs, i>p. 378^79- Paris, X9za. 

At the last Central AgriculttuAl Competition held at Amiens, the 
Paris firm “ la Galakton ” showed a milking-machine of which the prin¬ 
ciple is diagrammaticaUy shown by oiir fignm. The apparatus is almost 
in the shape of a flat cyhndJical box, of which the top and bottom are 
formed by two plates F, each furnished with four large holes arranged 
in the same manner as t^ teats on the cow’s udder. Between the plates 
and perpendicular to them, are four hollow half-cylinders, C, of alumi¬ 
nium, against the concave surfaces of which the teats are placed; to 
extract the milk, each element C is provided with a series of four or five 
metallic fingers, d, each ending in a thick cushion of rubber; the fingers 




move on an axis 6, parallel to C, from which it is held away by a spring. 
In the centre of the apparatus, there is an axis A, which is revolved by 
a flexible tube / connected with any part of a machine with a rotatory 
movement; this axis A bears four 01 five rods, t, which'during the rota¬ 
tion push successively each of the fingers of the milldrg elements C. As 
shown in the right-hand portion of the figure, these diferent fingers are 
not superposed exactly one over the other, but are slightly out of line, 
so that the one at the highest level works first, and the others rapidly 
follow it one after another. Thus the teats in the half-cylinders C are 
first compressed near their insertion on the qnarters, then progressively 
from top to bottom, towards thdr extremities ; this process extracts the 
milk-without any need of mechanical suction. There ate also fairly sim¬ 
ple adjustments for the adaption of the machine to differently shaped 
udders, and a harness, rapidly adjusted to the animal, supports the ma¬ 
chine while at worlL 
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X70 - Testing the Wallace Milking Machine. 

HANSEN. Prufung dor Walltice-Melkiua>.dune — Wu$«nschafthch» Rundschau, Nos 

X3-X4i PP* 49 5^ Sapplement to Gcor^me, Land- and Forstmrtscha/ikche ZeUun», Year 

3, No 100 Kojugsberg, December X4,*i9ia 

Duiing SIX months, Dr. Hansen has been making expenments with 
the Wallace milkmg-machme at the Agncultnral Institute of the Alber- 
tus Univeisily at Eonigsberg; the results obtained are mcoiporated 
in the foUowing report. 

The wnter first gives a description of the apparatus and the method 
of workmg the machtne. Then he proceeds to a description of the experi¬ 
ments and discusses the data obtained. 

The ejqperiment lasted from October 3,1911 to April 4,1912. Thirty 
different cows were eapenmented upoi . None of the animals showed 
any objection to being milked by the machine. The first few days, it 
was not possible to milk the cows dry, but already on the fifth day, the 
strippings obtained by hand were only 4 oz. per cow, not even 2 per cent, 
of the total amount. In the week of October 13-19, the stnppmgs from 
X19 milkings amounted to from 0 to 8 oz. in 108 cases, and to more in ii 
cases. It is very important that the udder of the cow should be rubbed 
at the dose of nmchlne-niilking; by this means the cow can be milked 
dry by the apparatus. 

The strippings, obtained by hand after using the machine, show a 
higher fat-content than that of the test of the milk. The average pro¬ 
portion is 2:1; thus milking dry is of great importance. Of 210 milking 
in the week of November 23 to 29 the strippmgs obtained by hand 
were in 162 cases from 0 to 334 oz., in 23 coses from 4 to 5 oz., in 4, 
from 7 to 8 oz.; but in the four last cases ii, 14, 18 and 21 oz. 

The Tn>1lritig TnnrhiTip no bad effect upon tTip amount of tnillr 
or on the fat-content. If the strippings ate not removed by hand, the 
quantity appears at first slightly to decrease; the cow however recovers 
its full milldng powers after a few days, when it has become accustomed 
to the new conditions. 

It is an important fact, that in isolated cases the strippings are con- 
stdmble and that usually the preceding and subsequent milltingsaie satis¬ 
factory. The cows depend somewhat upon the stripping by hand, but 
they yield the milk regularly when this supplementary process is omitted. 
Michine-milking was practised exdusively from January 10 to April 14 
X912 and no diseases the udder made their appearance; also in no case 
was a mpid fall in the milk yield noticeable. 

One person can work three machine at once and is able to obtain 
from 400 to 450 lbs. of milk from 20 cows in an hour. 

For the apparatus to work well, it must be kept scrupulously dean, 
winch entails absolute deanliness in the cow-shed; further, the fttiitnftlp 
themselves must be rightly handled. 

According to the writer, hand-milking with really good operators is 
however the ideal method, for a good milker is able to treat each cow in¬ 
dividually. But skilled and consdentious persons can tnilk a cow 
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thoroughly, even with a machine, and up to a certain point, not lose 
sight of the individual requirements of each animal. 

The Wallace milking-machine is themfore much to be recommended 
for dairy work; its performance is equal to the work cf the average milk¬ 
er, and far superior to that of an inferior operator. 


RTJRAI, ECONOMICS. 

171 - The Standing Working Capital in one Hundred Farms in Silesia. 

SCHUux-BAEUMiKOHATra. Das stehende BetricbdiapiL'a in hnndert Inndwlrtschaft- costanc 
lichen Betricben Sdileslens. — der Landwirtschaftikamnitr jUr dit 
Proviiu ScMesuii, Port 10, pp. z-30. Bieslau, 1912. 

Availing himself of the abundant material at his disposal, the writer 
has determined in this paper the amounts of livirg and dead stock which 
a number of Silesian farms show in thdr inventories and has drawn the 
conclusions that result from the averages of these figures. 

The material was supplied by the book-keeping bureau of the Cham¬ 
ber of Agriculture for the province of Siksia. The inventories of all the 
hundred farms here considered were drawn up by the writer himself. 

In the first part the prindples adqited by the book-keepirg bureau 
in the valuation of the agricultural inventory are set forth, so far as they 
extend to the so-called standing capital, which comprises the live and 
dead stock inventory. 

In the second and third parts the writer has shown hy figures the in¬ 
fluence that the intensity of ferming, the size of the form and the distance 
from the railway have on the amount of living and dead stock in tl^ 
inventory; he h^ further determined the ratio of the numbers of draught 
stock and of productive stock, as well as the figures of the total dead stock 
referred to one unit of draught stock. 

From the annexed table, in Which all the averages found by the writer 
are collected, the following results are obtained. 

i) The average number of head of all live stock eaqflessed in head 
of large cattle amounts to 21.27 per 100 acres, worth £320 2s. 6 d. 

2} The average number of draught stock amounts, per 100 acres, 
to 4.21 head, worth £88 75.6d. 

3) The average number of productive cattle, expressed in head 
of large cattle, amounts per 100 acres to 12.46 head, worth £18917s. 6 d. 

4) As the farming grows more intsisive the average number and 
value of the whole live stock, and especially of draught animals, increases. 

5) The number and value of the whole live stock diminishes with 
the increase of the size of the farm (the diminution in diau^ animals 
being the least). 

6) With increase of distance betvfeen the farm and the railway 
the average number of draught auimals diminish^ slightly. 

7) The average number of draught animals is 46.54 per cent, 
of the number of productive stock, and 27.60 per cent of the total live 
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stock in the inventory, while the whole productive stock is 59.32 per 
cent. 

8) The value of total dead stock per acre of cultivated area is 
£i 8s. 9d. 

9) The average value of the dead stock diminishes with the extent 
■of the cultivated area. 

xo) The average amount of dead stock increases as the hinning 
becomes more intensive. 

11) The amount of dead stock corresponding to each unit of 
draught stock is £34 5s. 

12) The average value of the whole of the dead stock is 44.88 
per cent, of that of the whole of the hve stock in the inventory. 

- Wages of Fanu Lidtoni in the United States. 

Holmes, GsoseE, K. : Ntneteeti^h Itmstt,aHon, tn 1909, contmmm’ a Sents that hejftn m 
x866. — U. S. Dtparlmeta of A^rusullutgt Bweau of Slattsttes - BitUehn 99 Washington, 
November 191a. 

The present report contains the results of 19 different investigations 
into the conditions of agricultural wages in the United States and reaches 
back to 1866, in which year, for the first time, the avemge rates of wages 
in the Unit^ States were scientifically determined. The writer gives 
first a summary of the information he was able to obtain concerning the 
canditian ot agricultural wages previous to 1866. Most of this informa¬ 
tion was found in the works of the statistical bureaus of the various States, 
in did crop reports, and in the old year books of some himis. 

They rarely afford average rates of wages, but only the wages of cer¬ 
tain kin^ of agricultural labour. From the above summary it appears 
that agricultural wages in the second half of the eighteenth and in the 
first half of the nineteenth century were relatively high in the United 
Slates, and further that economic disturbances, such, as those caused 
by a war, creert a great influence on the rates of wages. 

After some esplanations on the method followed in calculating the 
aveiugo mtes of wages, the writer gives tables of the average wag^ from 
1866 to 1909 and for tie several States, for the geographical divisions of 
the United States, and lastly for the whole of the Federal territory. 

The monthly wages for male labourers which are er gaged by the year, 
without board, were lowest in the South Atlaatic States and highest 
in the western States; the average i^ure tor the Urited States was 
I15.50 (£3 3s. 9i.) in 1866; it rose then to I17.10 (£3 zos. 4i.) in 1875, 
it fell to $16.79 (*3 9®* ^ continually till 1909 when it 

reached $25.46 (£5 4s. gd.) When board was supplied the western 
group of States still returns the highest figures, namely $31.30 (£6 8s. gd.), 
then follow the northern central States with $22.22 (£4 iis. 5d.), the 
north Atlantic States with $20.73 (£4 5s. 3d.), the southern central States 
with $14.25 (£2 i8s. 8d.) and tte sou^ Atl^tic States with the lowest 
rate of wages; $13.10 (£213s. iid.). 
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When the labourers were hired only for the season the average wages, 
with board, tor the UUted States were in 1866 $12.69 (£2 12s. 3d.), in 1869 
$12.65 (&2i2s.oyad.), m 1875 $13.53 («2 15s. in 1909 $20.80 

(£4 5s. 7d.). In this year the conesponoing wage m the western States 
was $35.32 (£755.4^.), m the northern central States $25.42 (£5 4s. yd.), 
in the northern Atlantic States $24.56 (£5 is o%d.), in the southern 
central States $16.57 (*3 8*- 2d.), and in the «»oiithem Atlantic States 
$15-13 («3 2 ^. 3 d.). 

When for the calculation of the average monthly wagies, the wages 
of the labouiers engaged by the year together with those hired only for 
th season are used, the following are found : For 1891 in the whole of the 
United States $13.48 (£2 15s. 6d.). During the industrial crisis of the 
nineties wages fell, but rose again to $13.90 (£2 17s. 2d.) in 1899, to 
$15.51 (£3 3s. lod.) in 190a, $18.75 {£3 lys. 2d.) in 1906 and $20.01 
(£4 2 S. 4d.) in 1909. 

Accor^g to the reports of tlffi Inland Revenue the total amount 
of agricultural labourers' wages rose from $357 391 930 (£73 513 733) 
in 1899 to nearly twice as much, namely $651 611 287 (£136 769 951), 
in 1909. If it be consicered that the aveiage rate of wages had risen 
only by about 30 per cent, and that the number of labouiers has certainly 
not doubled within the 10 years, the great increase in the total can only 
be explaitted by assuming that tte time during which agricultural labour¬ 
ers are engaged in the course of the year has of late years considerably 
increased. The average amount of wages paid per farm was $62 (£13 
os. 3d.) in 1899 and $102 (£21 8s. 2d.) in 1909. 

The average daily wage for harvest work, board beirg given at the 
same time, amounted in 1866 to $1.04 (4s. 5d.) and rose in 1875 to $1.18 
(4s, lod.) . It then fell and rose reachhg $1.20 (4s. iid.) only in 1881, 
after which it sank to $0.96 {3s, ii^d.) in 1895 and rose again to $1.23 
(55. Id.) in 1902 and $1.43 (5s. iid.) iu 1909. The highest daily wages 
were $2.02 (8s, 4d.) in the western States in IQ09, the lowest $1.03 
(4s. 3d.) in the south Atlantic States. The average daily wages for other 
than harvest work in the Urited States were $0.64 (2s. 8d.) in 1866, 
$0.68 (2S. lod.) in 1875, $0.70 (2S. iid.) in 1881; they remained about 
stationary till 1898 and thm rose in 1899 to $0.75 (3s. id.), in 1902 
to $0.83 {zs. $d.) and to $1.03 (4s. 3d,) in 1909. 

For lie whole Federal States the aveiage monthly wages rose from 
1866 to 1909 by 78.9 per cent, for hands engaged by the year, and by 
63.9 per cent, for those hired only for the season. The daily wages for 
harvest work rose from 1866 to 1909 by 37.5 per cent, and for other work 
by 60.9 per cent. 

^ The osdllations in the rates of wages are illustrated by a diagram 
winch shows at a g^nce that the industrial crises of the seventies and of 
the nineties depressed agricoltaial wages, which rose considerably from 
1890 to 1908. 

The writer r em a r ks farther that the wages in money do not represent 
tile whote earnings of the agricultural labouiexs, who often get supple- 
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ments in the shape of supplies in kind or of the use of dwellings, stables, 
gardens, pastures, etc. These supplements are valued very differently 
according to circumstances, in the several States and even in various 
parts of the same State. The monthly value of a dwelling house and 
garden is estimated at I1.75 to I5 (ys. 2%i. to £i os. yd.) when the la¬ 
bourer gets board also, and $i to 4.50 (4s. 1%^. to i8s. 6d.) when he 
does not. 

The average value cf the forage loi a cow, a horse, a pig, 01 for poul¬ 
try is set down at $1.11 to 3.11 (4s. yd. to 12s. gYid.) per month. The 
average monthly value of pasturage for a cow, a horse or a pig amounts 
to $0.65 to 1.61 (2s. Sd. to 6s. Sd.). Wood for fuel and the use of the team 
to fetch it is considered equivalent to $1.06 to 2.39 (4s. ^d. to 9s. lod.) 
per month. 

Between 1890 and 1907 the wages of agiicultuial labcurers rose much 
more than those of hands engaged in the industries. The average figures 
of the latter between 1899 and 1907 are 11.20 per cent, higher tba-n those 
between 1890 and 1898, while among agricultural labourers the corre¬ 
sponding increase is 21 to 26.6 per cent. 

The value of the labourer’s board was estimated at I5.41 (£i 2s. 3d.) 
per month in 1866, at $6.20 (£i 5s. 6d.) in 1880, and at $7.41 (£i los. 6d.) 
in 1909. In the case of daily wages at harvest time the value of the 
food was considered to be $0.30 (is. 3d.) in 1866; during the iadustiial 
crisis of 1894 it fell to $0.21 (10^.) and rose to $0.28 (is. 2d.) in 1909. 
During the rest of the year it is valued $0.02 to 0.03 (id. to i^.) less 
per day. 

In 1866, the daily wages for harvest work were, on average, paid 
I0.44 (is. lod.) more than for other farm work; in 1880 this difference 
amounted to ^.57 (2s. 4d.), in 1894 to $0.34 (is. 5d.) and in 1909 to $0.42 
(is. 9d.). 

When the labourer was hired only for the season the monthly wages 
were in 1866 $2.58 (los. 7%d.) and in 1909 $2.79 (iis. 6d.) higher tW 
when he was hired for the whole y^ir. 

In the second and smaller part of the report, the writer givK a 
review of the results of three enquiries (i902-i9o€hi909) on the conditions 
of wages for female domestic labour in the country. 

In 1909 26.4 per cent, of the female servants were hired for the whole 
year. The high^t percentage is 40.6 in the north Atlantic States, then 
follow the south Atlantic ^tes with 30.8, the northern central States 
with 23.1, the southern central States with 22.7 and lastly the western 
States with 22.3 per cent. 

The average monthly wages of these servants amounted in 1902 
to $8.69 (£i 15s. gd.), in 1906 to|io.8o (£2 45. 5d.) and to J10.39 (£2 2s, gd.) 
in 1909. In 1909 they were highest in the western States $18.74 (£317s.); 
then followed the north Atlantic groups of States with I11.59 {£2 ys. Sd.), 
the northern central States with $11.38 (£2 6s. lod.), the southern middle 
States with $8.22 (£i 13s. lod.) and lastly the south Atlantic States 
with $6.39 (£1 6s. 3^0* 



RURAI, SCONOMICS 


2192 


When the servants -were hired caily for the season the monthly wages 
were, on averagp, $r to $1.50 (4s. i%i. to 6s. 2i.) higher; in the western 
States in this case they reached in 1909 $21.55 ^ south 

Atlantic States $ 8.25 («i 13s. ^ ^ 

As daily wages for female farm hands $0.62, 0.76 and 0.77 (2s. oy^., 
3s. i%d. and 3s. 2d.) were paid in the above three years. 

The returns showed that the neighbourhood of towns with upwards 
25 000 inhabitants did not have in every State the effect of increasing 
the rates of wages of female workers, and that this depends more on the 
special conditions of each State. 

In conclusion the writer notes that also in the United Stares work 
in *'hp' household is often considered as a derogatory occupation, and he 
deplores the disappearance of the so-called home industries in the coun¬ 
try. 

Z7S - The Finfc Tear of Book^eepii^ at the iUrricnltaral I&stitate ot 
Botholz in Tyrol. 

Gropf, I,.: Das crate Budiftilirtitigsjalir an der landwirtscbaftUclxett I^andesenstalt Rot- 
luds m T roL — Wtetter Landburtsckaftlwhe ZiiiimSt 63td Year, No. 3, pp. as-ad. Wien, 
January S, 19x3. 

The vmter proposes to show by the present results of book-keeping 
how erroneous is the widely spread view that the farm of an educational 
institution cannot in itself a profitable undertaking. 

The farm of the Institute is of a compact form and includes 242 acres 
cf arable land, 168 acres wooded area, and 617 acres of alpine pasture. 
Of the arable land 178 acres are rented out, only 64 being farmed by the 
Institute. Of these 44% are under lea and iorage crops, I2 acres devoted 
to other crops and 7% to the nursery and vegetable garden. 

The accounts are divided into three giouie : i) field crop accounts, 
2) live stock and alpine pasture accounts, 3) technical or accessory 
iadustiial branch. 

The total expense for the meadows amounted in 1911 tc £179 2s. 8d., 
the gross returns to £36116s. iii., whidi leaves a net profit of £182 14s. 
3£., or 16.5 per cent, on the cajutal. The fairly high yield ot 63.7 cwt. 
of hay per acre from the bad wet meadows of the Institute is due to the 
dry summer. 

The favourable weather allowed the hay to be harvested with a small 
amount of labour, so that the cost of production, is. 6d. per cwt., is much 
belcw the calculated market price of 2s. 7%d. per cwt. For dever hay 
the cost of production, owing to the greater ameunt of work it entaUs, 
is much highei: 2s. id. jier cwt. 

The further calculation of the profits on the field crops is ^ven in the 
foUowing table. 

The cultivation of green maize yielded only 5 per cent, interest, 
while with vetches the cost of productioD was much hi gbar tbaTi the value 
nf the vetch hay. The field crop accounts show on the whole a net pro¬ 
fit of 14.2 per cent on the capital. 
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Ctopi and Aral In acica 

£ a d 


Net woAt 

£ e d 

total 
£ a d 

Per acre 
£ a d 


Potatoes . . . 

. . 4.33 acre 

99 to 9 

138 8 4»/. 

38 17 7*/4 

8 Z9 

9 

3Z.0 

Wheat .... 

4.64 1 

59 8 rH 

76 5 4 

l6 17 3% 

3 xa 

6 

8.7 

llatignlHa , , . 

. . • 0.79 > 

36 xg 6^ 

35 19 4% 

8 19 10 

10 x6 xo 

264 


The alpine pastuie yielded £84 i6s. lod. against an outlay of £6616s. 
3 d., the net profit b^g thus £18 os. 6^., or 0.91 per cent, of the ca- 

In order to improve this result the writer demands that the sum 
paid for the grazing of stock belonging to outsiders be raised. At present 
it is only 1.3d. per head per day. 

In the cattle shed there were in 1911, 45 cow^, i bull, and 5 heifer and 
5 bull calves. The net profits from the cattle amounted to £88 2s. 
or 7.4 per cent, on the capital. (Outlay £954 3s. 2^., gross returns 
£1042 5s. gy^. Pig tearing yielded as much as 9.05 per cent, on the 
capital. The total outlay for draught stock (2 horses, 2 oxen, i mule) 
represents, after deduction of the income derived from manure, increase 
of value and work done for hire, the value of the work done in the fiiim. 
This account therefore shows no net profit. 

The dairy gave a net profit of £105 4s. lod. or 22 per cent, on the 
cajatal. The production of butter and skimmed milk dheese proved 
more profitable than the direct sale of the milk. The percentage of net 
profit seems disproportionally high I the reason of this is to be sought 
in the low valuation of the capital. The total net return of the farm 
managed by the Institute is 7.24 per cent., and including the accessory 
industries (dairy, forest and nursery) 7.8 per cent, of the capital. 

To the^ very favourable results in 1911 several factors contributed: 
the price given to the land: £19 i6s. gd. per acre, is very lowin comparism 
to present prices. The weather conditions of 1911 were unusually fa¬ 
vourable for the property, which has an excessively moist subsoil; and 
whenever possible expensive human labour was replaced by labour-saving 
machines. But even giving the land a higher value and allowing for less 
favourable weather, the interest on the capital engaged in the farm of 
the Institute will not sink below the normal rate of 4 per cent. 

X74 - A Oontonal AgrioaltnTal Book-keeping Office. 

kanlonale BuchfUlinuigsstelle. Mitteiliing dcr landwirtscSitift- 

lidien Geadlschaft des TCftntmia St. Gallea.— SchmauriscJn Landwirtscliaftlielie ZtU- 
tekrift. Year XI^ Part 50, pp. 1164-1x65. Zflrich, December 13, 191a. 

The board of the agricultural society of the Canton of St. Ckll le- 
BOlved on December 2, to institute a cantonal book-keeping office in con- 











296 


dairying 


X76 - The tTse ot the « eSi^Bedaotase » Test in Oonjunotion with the 
Usual Milk Tests as a Basis lor the Price of Milk in Cooperative 
Dairies. 

Konru>z, Emil : Die Gdrredaktaseprobe m VetWndong nut der gewdhnlictiea Mlldi- 
pniftnig als Graadlage fftr die Gutebezahliuix der Jdilch in Genosseosdiaft&molkcreien. 
— MdtMei-ZeituH'i Berkn, Nob. 5a and 53, pp. 601-602 and 613-614. Berlin, Decern* 
bur ai and aS, igia. 

The ''Gar-reductase" test, according to Orla Jensen, serves to show 
defects in nulk. The Gar tests alone were first used in Switzerland for 
testing and pricing the millr in cheese factories. The reductase test, 
which was first employed by Barthel, depends upon the fact that living 
l»cteria have the property of takir gup certain colouring matters and ex¬ 
creting in their place colourless matabolism products, whereby the col- 
ouriig matters introduced into the milk disappear. The rapidity of this 
process depends on the temperature and the number of bacteria present. 
If all the sample of milk receive the same amount of colouring matters 
and are kept at the same temperature, the rate of discoloration depends 
entirely on the number of the bacteria. 

Jensen has combined the two methods. Hie took a sample of 40CC. 
from each milk can; to this he added i cc. of a methyl-blue solution, 
made by dissolvirg one methyl-blue tablet, prepared expressly for this 
purpose, in 200 cc. of water. The milk samples into whidi the colouring 
matter had been introduced were placed in a water-bath, which was kept 
at the constant temperature of 38® C. The milk should be carefully 
watched for the first 20 minutes ; afterwards it need only be looked at 
every quarter of an hour. 

The milk can be divided into four classes, according to its behaviour 
during the test. 

l. Good milk: the colour is perceptible for 5% hours or longer. 
In this case, there are usually half a million bacteria to the cubic centimetre 
of milk. 

IL Average milk; the colour is visible for at least 2 hours ; be- 
fore 5 hours have elapsed, the discoloration takes place. Number of 
bacteria per cc. usually from 3^ to 4 millions. 

m. Bad milk: the colour is apparent ^for over 20 minutes; be¬ 
fore two hours, the colour disappears. Nmnberof bacteria per cc. generally 
from 4 to 20 millions. 

IV. Very bad milk : The colour is perceptible at most for 20 minu¬ 
tes. Bacteria per cc. usually over 20 niBh’ors. 

As the bacteria] flora in the milk samples is apparently unaffected by 
the colourirg-matter absorbed, the various samples are kept at from 
380.400C. urtil the rext day (20-24 hours); at the erd of this time the milk 
has usually curdled. The appearance of the curdled samples depends 
upon the bacteria which have gained the upper hand and which were 
present in the greatest number at the begirnirg of the experiment. Thus, 
the sam^es may be gelatinous, distended by gas, spongy or cheese-like; 
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and in this way demonstrate the pi^enoe of harmful bacteria in the 
milk(i). 

If the results of the “ Gar-ieductase ” test (taking also into consid- 
exation the fat content, etc.) is taken as a basis for the price of milk, the 
question arises whether the normal price should be paid for good millr 
and a corresponding reduction made in the case of milk of inferior qual¬ 
ities, or whether there should be a fiased price for all milk, with an addi¬ 
tional charge at the end of the year for especially good milk. The writer 
thinks the latter system the best. It offers more encouragement than 
does price reduction for the production of milk free from defects. 

A periodic control of the milk sent to the dairies is therefore to be re¬ 
commended. The writer mentions some Danish dairies in which such 
a control is effected (now partly with the assistance of the “ Gar-reduc¬ 
tase ” test) twelve and twenty-six times resnectively every year. 

177 - Prices ot Meat in the Argentine, New York and seme European 
Cities. 

I. — MiCHEtET, JXTAJH A. Predos de loa cames ea la Argentina, y en las prlncipalea dn- 
dades enropcas. — Revista de la Asociaain rural del Uru way,Year XI,I, Mob. 9 and 10, 
pp. 649-656 and 763-766. Montevideo, September and October 191a. 
a. — Rapport <lc M. ViNCCV t la Section de I’^conomie dii b6tail et deTindustrielalli^ 
de la 8oci6t6 des Agricolteurs de France. — Bulletin de la Societi des A:;ricultiurs de 
Franee, Year 13, pp. 13-16. Paric, Jan. 1,1913 (a). 

In the Argeniine the price of meat, which was 2.1 per lb. at the begin¬ 
ning of 1912 reached 3.4 d per lb. at the dose of the same year. As a compa¬ 
rison the writer gives the prices of meat in other countries, mostly ob¬ 
tained from official publications. A typical case is provided by Great Bri¬ 
tain, which consumes the best quality Ai^tine ca^e at a lower price than 
the non-exportable offals fetch in the produdrg country. 

The Argentine munidpalities oblige butchers to sell meat by weight 
and to exhibit a list of prices; but as a nmtterof fact the meat is sold by 
the joint and not by weight, and the consumer pays 30 to 40 per cent, more 
than the nominal price. The following is the municipal tariff at Buenos 
Ayres (in pence per lb.): 


Snrloin . . * . 


Chop ..... 

.... 2.9 

Chudc-stealc , , 

.3.8 

Brisket .... 

.... 2.4 

Round .... 

.^.8 

Shoulder . . . 

. . 


Bones .... 

... 14 



Price of meat in New York. — In igi2 the prices of meat were the high¬ 
est ever known in the United States. In September beef was at 30.3^ 
the pound, and it was predicted that before the end of the year it would 
reach 2i.*jd> Cattle are sold at 15 to 17 d per lb. of live -weight. Reckoning 
bullocks at 59 per cent., the New York prices are lower than the Argentine 
ones. In Argentine the cold-storage firms pay ii d to 12% d per lb. live- 
weight. 

(r) The coni ohoold be equally dense, and not stringy, flpccnlent or Interrupted by gas 

bnU^ See RisvcL, Handbuek der MiMikwidg, p. 3x7. Haimover, 191a {£d.). 

(s) See also: VTiVesr et Rouuk, te bri» de la viande d Paris .Faris, Danot-Phmt, 1913. 

(Ed-). 
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Price of meat in the United Kingdon. — In 1911 the Argentine fami¬ 
shed 85.5 per cent, of the refrigerated meat imported. The amounts sent 
to London -were too large, so that prices fell and sales were made with 50 
per cent. loss. This state of affairs decided the Argentine cold-storage firms 
to establish, at the beginning of 1912, an agreement by which the ea^rta- 
tion of chilled beef was limited to 37000 quarters per week, distributed 
equally among the various esporting firms, instead of the 50 000 to 60 000 
which were sent in the last few months of 1911. After the conclusion of 
this agreement, which the writer thinks essential to allow a margin of pro¬ 
fit to the Argentine companies, the prices of refrigerated and frozen meat 
on the London market rose about the middle of 1912. 


I 4 vebullodcsfrom U.S. A., perItoad {March 19x2).SzStoSss 

„ „ „ Canada, „ „ ..£17 to £23 

Frosen beef from U. &. A. .. „ .to perlb. 

Axseatizie beef CMay 1912): 

Hind quarter (chitted). 3s. 4d. to 4s. 4d. perstone 

ntnd quarter (frozen) . . 2«. 92. to 35. „ „ 

Fotc quarter (chitted) .as. 4^- to zs. 8d. „ „ 

Fore quarter (frozen) .as. 4d. „ „ 

Frozen Argentine mutton (May zpza) .as. ad. to as. 7d. „ „ 

Pfsaened meat (March 1912]: 

Corned beef, i8tqualit>.perca8e(*) . . . 33s. to 33s. M 

„ „ and quality . „ „ .... a7s. to 33s. 

Boiled beef, ist (piellty. ais. 6 d. to aas. 

and quality xgs. 6d to aos. 

Corned mutton . 33s. to 34s. 

BoUed mutton, ist quality aSs. to aSs. 6d. 

„ „ sad quality. 26s. to a/s. 

(*) Containint; ta tins at 6 lbs. each. 


Price of meat in France (i). — The following tables show the prices 
at some of the important markets in Flrance : 

Prices of meat on the marhet of La VtUebte, PoHm (a) 


Arense pdoe 

In 

Bullocks 

Com 

Balls 

calves 

Sheep 

Ffgs 

B9 

(huBty 

Quality 

QnaMty 

. Quality 

Q-wltty 


m 

m 

a 

m 

0 

m 


and 

•ist 

and 

lat 

and 




1323 


ES 

ES 3 

1323 

pencr 

pence 

pence 

pence 

pence 


perm. 

perm. 

per lb. 

per lb. 

per lb. 

perlb. 

perlb. 

perlb. 

perlb. 

per lb. 

per lb. 

per &>. 

June ip’z. . . . 

78 

6.5 

7.6 

6-5 

e .9 

65 

88 

7 .a 

10.0 

9.1 

9-3 

8.9 

Year 1911 . . . 

8.5 

7.7 

8.5 

7^7 

7.3 

69 

104 

9.1 

tr .3 

10.4 

9.4 

9 >i 

> xoxo . . . 

7.6 

73 

7.6 

6.9 

6.3 

6.1 

8.6 

7‘7 

9.5 

87 

7.4 

7.2 

» 1909 . . , 

7.* 

6.8 

7 *« 

67 

6.0 

5.9 

8.9 

8.3 

xo.i 

97 

6.3 

6.t 

> 1908 . . . 


6^ 

6.S 

6.1 

57 

5-4 

8.8 

8.2 

zao 

9.4 

7.5 

7.3 


( 1 ) See No. r8o bdow. {EA). 

(a) The whefleiwle prices of meat at the '•Halles Oentialea” and those of live etoi at 
W moricct at I^a VHlette ate pubttahed lacmth^y in: Miiustire de PA ^uJture, Direction d* 
rAvtetdtnre, BuOetin mensud de POffice de Renssi>n*me»ts a^icoles, Farls. (Rii.). 
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Mean retail prtces «» Paris, 1912. 


BitllodB uid Cows Sbe^ Cahns 

Cbndc-steak is. to is. 3d. per lb. Breast 6d. to7d. per lb. Breast io)i<f. to is.perlb. 

Rib . . . 9d. tors. i^d. „ Shoolder Qd. to 10 ) 4 ( 1 . „ „ I<oin xx%d. to is. 0^/^. 

IfOin . . ■ IS. i^d. tois. 6d. l^eg ix)4<I.to xs.o^d. 

Rottad . . IS. 4d. „ „ 

Brisket . lo^d . 


Prices of live stock ai Bayonne 

Butcher’s bollocks.3 Hd. per lb. live-svelglit. 

Draught oscen .£24 to ^33 the pair. 

Cows .ST8to£36 „ „ 

MBk: fed calves. is%d. per lb. live-weight. 

Sheep.4%d. 

Pigs .6%d » „ 

Daring the last ten yeais, the Fxench exports of horses, cattle and 
pigs and teh meat have been steadily gaining on the corresponding imports. 
The only exceptions were the years 1907 and 1901, dnring whidithe imports 
of live pigs and fresh meat were again larger. On the other hand, for salt 
and smoked meat the imports have alvnys exceeded the exports, ^oe the 
end of last centnry the prices of meat in France have been going steadily 
up. At the end of spring in 1911 they were 25 per cent, above the means 
of the years 1901 to 19x0. These very hi|^ prices of the first half of 
1911 resulted in an annual diminution of the constimption of meat in Paris 
equal to one-twentieth of the total consnmption in 1910. 

The retail butchers and pork-butdiers generally sell at about i 
ori s/4 d per lb. dearer than they buy, wholesale or semi-wholesale, at ^ 
municipal shambles at the Halles Centralesand in the provision markets. 
This raising of price from the wholesale or semi-wholesale means about 

1 y^d for general expenses and %d or for profit. Thus in the price paid 

by the Parisian consumer, the whole^e price accounts for 85 per cent, 
and the retailer’s handling for 15 per cent., namely 12 per cent, general 
expenses and 3 per cent, prefit. On the mmey returns all sales, both 
meat and bye-products of the total of butchers and pork-butchers’' beasts, 
the country provider gets approximately 76 per cent. For expenses and pro¬ 
fits the remaining 24 per cent, are thus distributed among the intermediaries: 

2 per cent, to the railway companies, i per cent, to the auctioneers, 5 per 
cent, to the city of Paris, 3 per cent, to the wholesale butchers and pork 
butchers, and 13 per cent, to the retailers ; this is red&oning all sorts and 
qualifies, and an average distance frean Paris. 

Price of meed in Sweden. 

3^. perlb. 

4%rf.to5)4£. » » 


BuDodts and cows 
Sheep for slaughter 
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PHc& of meat in Bel^itm. 

Year lUo 1890 189s 1900 1905 T9I0 1911 

Bulknis and oms pence per lb.6.9 6.7 6.75 6.7 7.35 7.8 8.7 

Pies „ ..7.8 6.35 ^.4 4.8 6.1 7.1 7.4 

Average pnces in the fitiA half of 1913.: 

Ure cattle Heat wboleaale 


pence per lb. 


Native bollocks. 4 * 3 * 5*4 

Bullocks from U. S. A.3.9 > 4.8 

Dutch buUodta. 4-8 - 3.4 

Frendi bullocks.4.8 - 5.2 

Calves.4.8 - 6.3 

Pigs.4.8 - 6.1 


pence per Ib» 

7.4 - £-.75 

6.5 - R.s 
7.6-9.5 
7.4 - 9.3 
8.7 -13.0 
7.4 - 9.5 


The eatmg of horse-meat has developed greatly in Belgitun: in the 
slanghter-houses at Brussels and Cuieghem-Anderlecht the number of horses 
slat^hteied has increased from 1847 to 3809 in the last five years. In 1908, 
16 099 horses for slanghteiing were imported into Belgium, valued by the 
customs at £3115 per head. Atpr^entthe hor^ for slaughter (mostiy 
from Great Britain) fetch £6 to £12 for a weight of 660 to 880 Ite. The 
consumer pays 3 ^ to $d per lb. for horse-meat as steaks, to 
for scrap. 

Price of ineaiinSj^ain —The exportation of live beasts from the Argentine 
to Malaga and Barodona has ^ven good results. At Barcelona the bullocks 
sold at 6^ to 6 8/^ A per lb. of meat (weight of the quarters) and the sheep 
at 6^. Small b^sts are preferred ; bullocks should not exceed 550 lbs. 
(wei^ of the qnartexs) orsheep 42 lbs. The bullocks consumed in Spain are 
mostly of good quality, especially the mther small native ones weighing 300 
to 400 lbs. The larger imported btillocks, weighing 600 to 800 lbs., are fetter 
and less chdoe. Slan^teiing calves under 130 lt». in weight is prohibited. 


Sale prices of meat in Spain. 

WUoda Oilm Swqp Gcm^mibB lOk l^unla Sheep rigs 
Pence per lb. . , 6.4-7.3 8,73 6.9-7.6 6.5 8.75(*) 6.5 3.6-7.8 

t*) 3ailc lambs ere general^ sdd by bead. 


ROaU prices of meat. 



perSh. 


pa lb. 

Bnllodcs: 


Milk kids and lanbs: 


xstqiiality; undercut . . 

. . 15. ed. 

1 st quality. 

10 

lat quality without bones . 

. . Iiy*^. 

snd qnahty with bones . . 


„ with bones . . 

• • 

Sheep: 

znd quality without bemes 

• . 9%^. 

zst quality. 

10%d. 

t, „ withbones . . . 

.. 7y*d. 


Cahres: 


Pigs: 


xst quality without bones . 

15.6d. 

without bones zol4d. to X5. id. 

and „ without bone** 

iiy*d* 

„ withbones 8^.tog^d, 

31 ^ t, withbones . . . 

xo*Ui. 
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Prices of gram hides. 

Fence per lb. 


Bullock hide .6.3 

Cnlfakiu.7.4 

Sheepeldn .u.7 

I^mbskiu .7.6 


Price of Argentine meat in Austria. 

Fence per lb. 


l-hJce of frozen meat in the Argentine .a.3 

Shipping from Buenoe-Ayres to I/>ndon .0.36 

Shipping from I^doD to Trieste .0.33 

Austrian customs duty .i.<l 

Carriage from Trieste to Vienna.0.14 

Expenses of unloading, etc.0.03 

Cost of r Ib. of frozen meat delivered in Vienna ... 4.5 

Argentine meal, at the depot, with 10 per cent, waste: 

Fore quarters, per cvrt.30s. 

Hindquarters, „ „ .35s. 


Price of meat in Italy. 

Retail prices. 



Forequarter 

wlUilxnee 

quarter 
with Maes 

Meat 

vlttioiit bones 


pence per lb. 

pence per lb. 

pence per lb. 

BvUochs or Cows 




Rome .. 

7.8-8.a 

8 . 7 - 9.8 

IX.3-X5.6 

Genoa . 

7.8 

7.8 

X8.Z-X3.0 

Bologna . 

7.8 

10.0 

13.0 

Florence. 

6 . 5 - 7 .a 

9.8 

11.7-16.0 

Venice. 

8,3 

lO.O 

ZS.Z 

Calces : 




Rome. 

7.8 >z 3,6 

ZS.3-Z6.3 

13.4-15.3 

Genoa . 

X0.8 

Z0.8 

17.3-21.7 

BOlogna . 

10.8 

10.8 

31.7 

Florence. 

6 . 3 - 8.3 

X3.6-Z3.4 

15.6 


Cost of Argetliine meet at Genoa. 





FOr tfmpawpts 



Fence per lb, 

of over row tana 




pence pec lb. 

Meat on board at Buenos Ayres . . . . 

. . 3.39 

a.17 

Shipping to Genoa . 


. . 0.87 

0.35 

Insttranoe . . . . 


. . 0.03 

0.03 

Customs duty at Genoa . 

. . o. 6 x 

o. 6 x 

Expenses of unloading, etc. . 

. . 0.35 

0.70 


Total . 

- • 4-34 

3.85 
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Cost ot Arqettttne meei at Rome. 



CostalGetioa. 4 >a 4 

SaRnay carriage from Oeuoa to R(»ne.o.a6 

Mooicipal docs .o.8i 

Stanghteiboiise dties.0.07 

Carting in Rome.0.04 

Depot: say 30 days in cold store.0.43 

Distiibutioii to butchers’ shops, other expenses .o.aa 

lAiss, dcterlocation and interest on capital.0.33 


Total , . . 6.30 

Pries of Argentine CaUle in Switzerlmd. 

Cost of importing a huiloA to Berne or Lmsanne. 


ft s d 

Sfaiiqpfa^ from Buenos Ayres to Genoa.5 7 o 

Feeding . aoo 

Expenses oi tmloartmg. 3 6 

Caodage from Genoa to Z,ausanne or jsemc.z 5 6 

Costoms duties .. 5 6 

Various expenses . 70 


Total . . . £zo 10 6 

IHie above figtttesiefei to beasts wMc^ gave JI15 lbs. ofmeatonslaiigliteF- 
33^; this vras sold at nearly 8% i pex lb. ♦ e. &2$ 2s ; deducting the esipenaes, 
there remains £14 iis 6i for the price of the beast at Biienos Ayres. 


178 > Importatioii of Cattle and Meat fiom the Arguntfne to Italy. 

z. ZsBsXA, Rokolo, Importacidn de gaaado y cames ar gi^Hnaa al de ItaihL 

— Sepii JbUim A/ientina, BoUtin dd Mtnisterio de ROaeiorus Exteriores y CnBo, VoL 
XZZVl, No. 1, pp. ia7>x39. Bttenos Aires, 19x3, 

3. Ac&vez>o, Bdxtasdo. Expevtadda de ganado A Italia. — Reatsta de ia 
rural dd Uruguay, Year XW, No. 9, pp. 691-696. liemtevideo, Sqitanber 1913. 

I. — Italy holds the first place among Bhirtpean countries as an impor¬ 
ter of Argentine cattle, and is second only to Belgium as an importer of 
sheep. The sale of Argentine beasts and meat is spreading all over Italy; 
bat at present it is of most importance in l/iguria. Piedmont aT»d I/ombardy. 
Tuscany is furnished from the port of to which the beasts are re- 

shipped from Genoa; the writer considers that tbia leshipping might be 
avoided, and that I<eghom is a sufficiently important centre of impotta- 
lian to have a direct service. The cost of lesbipping from Genoa to l^eghom 
IS 7s 6 per head for cows and bullocks and 14s for bulls, plus 5 per cent, 
for the captain of the ship. 


Itaiian customs duHes on Uoe came. 


BuUochs 
BnUs . . 
Cenn . . 
Odves . 


30* 

14* 3A 

6s 3d 
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Cutrait prices tor live Argentine caitiU delivered in Leghorn. 


pet ewt. 

Steer calves.36 s 

Bollocks of 30 iDositha, cd at least 6 cwt. 40 5 

■ from 5 maathB to one 7ear. . . 40 to 44 s 
Cows and hdfec calves.33 to 36 s 


2. — In 1911 the imporation from the Argentine to the port of Genoa 

33 846 steers, 12 428 vrethers and 4 750 tons of frozen meat. The mortal¬ 
ity on board in the early part of the 3rear was 6 to 10 per cent., but later 
it fell to 2 per cent owing to improvement in the conditions. The tariff va¬ 
ried between £ 4 and £ 512 s per bead, and rose temporarily even higher 
the latter figure. Insurance /. a. p. (against extraordinary losses) costs i 
per cent; c. a. p. insurance (for ordinary mortality) is not undertaken 
by Italian companies, but Bn^h ones undertake it at various prices 
fsuch as 6 per cent., with 2 per cent, returned if no claims ate made). 
Insuianoeis reckoned on a basis of £13 lyr 6 d to £15 zys 6 d per bead. 
The average price for live beasts at Genoa is 34s per cwt.; or after the 
customs duty is paid 38 s. In the meat-marts at G^oa the price beef 
is about £ 4 per cwt. for Italian and French, and about £38$ for Ar¬ 
gentine. 

179 - The Deed Meat Trade. 

RooxsiON, O. W. H. la The Department of AgrienHute and Technical Instructum for Ire¬ 
land : Journal, Vol. Xm, No. z, pp. 27-36. Dublin, Octobcrigia. 

The value of the meat consumed in England between the years 
1S56 and 1862 was 2 S. 6 d. per inhabitant per year, while in the period 1905- 
1911 it rose to 21s. yd. The value of the meat imported during these 
two periods rose from £3 584 000 to £48 042 000. While in 1897 the amount 
of living cattle imported, namely 4 000 000 cwts. exceeded by much the 
quantity of beef imported (3 500 000 cwts.), in 1911 the former sank to 
I 300 000 cwts. and the latter rose to 8 000 000 cwts. A similar change 
took place with mutton. 

These variations are due principally to two causes. The exporta- 
tion of living animals is always liable to interruption by the ou^ieak 
of some dise^ leading to the prohihitian of imports by other countries. 
Consequently, when the introduction of dead meat has once begun no one 
cares to go back to the exportation of living animals. The second reason 
is that cost of transport of dead meat, both by rail and by ship, is 
considerably inferior to that of living animals. Beside which there is 
the advantage that with the dead meat trade other industries can be 
connected, snch as converting some of the offal into useful food stuffs, 
leather tanning, the manufacture of soap, margarine, g^ue, horn combs, 
fertilizers, etc. All these reasons contribute to ^ve t)^ dead meat trade 
a broad and j 5 rm basis in the Smithfield market. 

The buildings cf this, the greatest meat market in the world, cover 
an area of about zo acres, and indude 344 butdeeis* shops with a staff of 
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about 5000 persojis. The amount of meat it dealt with in 1907 was 
419 037 tons and in 1911, 435 316 tons. Of this mass of meat 77.2 per cent, 
came trom the colonies and from abroad, of which 80 per cent, was impor¬ 
ted m cold storage. Aigentma provides the greatest quantity of beef, 
•whilst ^Tew Zealand is the greatest purveyor of mutton, though Austra¬ 
lia sends nearly as much. The United States and Denmark hold the 
first place as providers of bacon and hams, while Holland supplies 
the greatest quantity (80 per cent.) of fresh poik. In the United King¬ 
dom itself for a long time past Scotland has forwaided the best qualities 
of beef and mutton. In particular, Aberdeen sends to Smithfield, in spe¬ 
cially built railway cars, great quantities of meat, which command the 
high^t prices. 

In Holland the slaughter houses which kill pigs for exportation are 
situated as near as possible to the ports. The dead pigs are hung in rows 
on hooks in heavy cases and so carried by rail or ship. To every slaugh¬ 
ter house ■reterinary surgeons are appointed by the Government to exam¬ 
ine the meat as to its fitness. ^!nie o&d is also sent to London. The 
writer has visited several large slaughterhouses in Holland which can 
deal •with 2000 to 3000 pigs per day. He believes that Ireland also could 
sucessfully export fresh pork and mutton to Bn^and if the same mea¬ 
sures as are cuiient in Holland were adopted. 

Though the trade in live stock between Ireland and England pre¬ 
sents some advantages, such as the short distance for sea transit from port 
to port, and the formed connection between shipper and consumer, on 
the other Imnd greater advantages axe offered by the dead meat trade, 
namely: 

1. — Its special value at periods of disease outbreak, when the 
live stock trade is temporarily stopped. 

2. — The avoidance of the loss of weight and deterioration in qual¬ 
ity inevitable to the live system. 

3. — The h^her price commanded by really prime finished meat 
at Smithfield as proved by practical tests. 

4. — The educational effect of a dead meat business on the 
Irish feeder, by showing him the profit to be realised by rearing and feed¬ 
ing cattle of the best quality and finishing them •well. 

5. — The probabifity that a trade that has been found profitable 
by Scotch feeders, who finish laigely Irish stores, would be stiU more so 
to Irish farmers who produce the stores themsel-ves. 

6. — "IDie establishment of subadiary industries that would be 
rendered possible by the dead meat trade and would offer a considexable 
amount of emplojTnent. 

The hides of cattle slaughtered in Ireland are either worked up 
in the Irish tauneiies or exported chiefly to Liverpool, Manchester and 
(^usgow by ^glish firms and lux>kers. A large proportion of the Irish 
hrd« are ultimately sent to America. 

The fatis utilized toa certain extent in Ireland, but only for the manu- 
&ctuie of soap, while in Ehmbnrg for instance the fat is refined a nd graded 
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into three qualities for the production of mai^rme, lard and rngnTiiTiP 
oil, and thus more profitably disposed of. The blood also in Hamburg 
is used for the preparation of sausage, mnlas spa feeds, and mauuie, 
while in Ireland (with the exception of Dublin) it is thrown onto the ma¬ 
nure heap. 

In Ireland the heads, tails, tongues, hearts and livers are sold for 
soup and broth making, while in marketing centres they command much 
higher prices. 

Hie average price paid for the offal of prime beef in the I^don mar¬ 
ket is 50s. In the year 1908 Ireland shipped to Hnglish and Scotch ports 
862 634 head of cattle and 183 485 head were killed for home consumptian. 
Taking the value of the offal at £2 los. per head, the \mlue of the raw 
material supplied to the United Kingdom equals over £200 ooc. In the 
same year 725 357 sheep were exported, and the offal value of these takpri 
at 8 s. each would represent an additional £290 000. There can be little 
doubt that, if these offals could be retained and worked up in Ireland, 
it would considerably enhance the present value of the cattle rearing 
industry to the country. 

x8o - The Sale Of Cattle lor the Batdher and &e La Villette Madret. 

Roixin. : I^a venle dn b6lall dc boodierle et le loarchg de la VlBette. — BuBtUn. das 
sSatica de la Soci&6 natumale ^Agrieuliure de France, Vdl. 7a, No. 8, pp. 756^63. 
Faria, 1912. 

The market of La Villette serves as a centre for the sal6 <ff cattle 
for the butcher and of meat for the supply of Paris, as it is situated at 
the junction of the railway-lines connecting the cattle-raising districts 
of C^tial and Western France with North and East France, where this 
industry is little practised. It is thus the meeting-ground for buyers 
and sellers from a large tract of country. On account of the size of the 
latter, the supply and demand are always equal. The market is open 
to all who wish to buy or sell cattle. Thus the small proprietors can ar¬ 
range among themselves and send one of their number to La Villette 
to sell their cattle, if they do not care to entrust the matter to a middle¬ 
man. 

The writer gives details of the arrangements and selling-methods 
of the market and mentions the changes in prices. From 1899 to 1910, 
the price of meat rose, on account of the increased demand for tins article 
of diet, the general increase in the production cost and the demand from 
abroad. In 1911, the price again t(xe, but without in any way benefit¬ 
ing the producer, for the return frcma cattie was very Httie owing to the pro¬ 
tracted drought and a renewed outbreak of foot-and-mouth disease. The 
La Villette market thus affords a gage of the condition of cattle breeding. 

It hftjt been alleged, that tibe market by its cattle trade promoted 
the spread of the foot-and-mouth disease. The sending of cattle th^ 
was for a titnf* forbidden, but this prohibitian was soon cance l led, owing 
to its bad effect on the cattle trade and its inefficiency from^a prophylactic 
standpoint. 
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It was then proposed to btdld slatighteihouses in the centres ot pro¬ 
duction and to have cattle markets attached where the animals were to 
be sdd. These markets, however, proved disastrotis for the senders, 
who were obliged to sell their animals for any price which was ofie®^. 
Soon, however, the slaughterhouses became tite property of large Joint 
Stock Companies, which by the formation of trusts, were enabled to en¬ 
force whatever prices they ^ose on the producer and the consumer. Thus, 
the price of meat did not go down. The middlemen of the Ta ViUette 
market were only replaced by the a^ts of the Slaughterhouse Societies. 
Also the transport costs were not diminished, for the slaughterhouses 
were obliged to get their cattle from a distance of 30 to 60 miles or more, 
and further, the danger of spreading foot-and-mouth disease remained 
the same. 

It was therefore best to improve the existing markets in the large 
towns and especially that of La "WUette. In order to accomplish the latter 
purpose, it is necessary to rebuild and enlarge the railway-station and 
pxo^e the sknghterhouses and market with their own sidings for load¬ 
ing cattle. The slaughterhouses must be better equipped with disin¬ 
fecting appliances and have more cold-storage chambers. 

If the cottditions and means of transport were improved, and the po- 
lice-regtdatioiis regarding foot-mid-month disease extended, this impor¬ 
tant question, which is so much occupying the minds of agricultural 
organisers, would soon be solved. 

L-MuoNG - The Making and Composition of Tunisian Wines.. 

y.nnorxr., R . I^a. Vum'catum ct la Compo<ution Jw Vuis de Ttmitae —hvBe’^n tn 
deDitJdtop Gepifak it, Pii,nu^vre, Tear 16, No S’}, pp 138-149 Tmus, 

Second Qnarter, 1912 

In the first part of his paper, the writer gives an account of the dif¬ 
ferent processes of wine-maldng: he treats of the use of sulphurous add, 
the products which are utih^, the determination of sulphurous add, 
the changes which it undergoes, and its relation to alcoholic fermentation; 
and finally he suggests darifjdng the must by centrifugal force. M. 
Maroelle has himself made some preliminary experiments in this direc¬ 
tion, using small dairy separator. These experiments, although imper¬ 
fect, seem of interest, for they allow of its being conduded that large in¬ 
dustrial machines would furnish musts containing in suspension only 
pectic matters together with fine cellulose partides from the pulp. 

In spite of the violent agitation which the liquids undergo on leaving 
the apparatus, the loss of the free sulphurous add of the musts is relative¬ 
ly very small. On the other hand, the musts to be submitted to centri- 
ft^^al action should only recdve small quantities of sulphurous add, 
since the economy of the process consists piedsely in permitting these 
Hqmds to ferment immediately after piirificaticm through passing into 
titt turbine. 

The second part of the artide in question treats of the composition 
of Tunitian wines, and shows that certain characteristics which they 
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possess catise these natural products to fall under the suspiaon of haviug 
been adulterated. Numerous tables of analyses and statistics of results 
obtained in the lyaboratory of Agricultural Chemistry in Tunis giTC the 
&cts on which the writer has based his opinion ; the latter is of the moie 
value as he gives information and arguments, of which we reproduce 
the most important. 

The Turman vineyard differs not only from the French, but aLiO 
from those of the Departments of Algiers and Constantine. In the 
latter countries, the vine is usually planted on rich plains, where the iiin- 
fe.ll exceeds 600 mm. (24 in.) and the vintage is often more than ftSo 
gallons per acre. In Tunis, nine-tenths of the plantations are bituated 
in districts with a rainfall of less than 450 mm. (18 in.), and the average 
yield of the vines in bearing is only 260 gallons. From these difieieuces. 
there arise variations in the composition of the wines, all the mor> so 
as the local climatic conditions produce differences in the physiological 
processes of ripening. The functions of the grapes are often hindeced 
by the scorching of the organs whidbisupply them withadds. Consequent¬ 
ly, owing to the effect of the long dry summers, and espedally when heat 
waves occur before the period of maturity, a must is produced which it 
poor iu sugar, and the wine has a low alcohol content and at the same 
time is very defident in add. 

These acddents are of annual occurrence iu most of the lineyards. 
If it is true that certain stocks like Aramon, Monrastel, and Carignau 
ate espedally affected, yet cases of the same kind occur in the crop of 
a whole district. This for eioimple was observed in the vintage of 1911. 

Other important differences may be mentioned, showing that the 
rules of Blarez and Halphen cannot well be applied to Tunisian winet*. 
The ripening of grapes, of which the synthetic activity appears to in¬ 
crease under the influence of intent insolation, differs in its progni&» 
from what has been observed in France. From the time of the grapes 
turning colour, the add cannot accumulate in the fruit and when the ri¬ 
pening occurs steadily the alcohol content of the wines increases with 
thdr addity. The composition even of the musts must also differ, for tbs 
addition of several grams of add sometimes makes very little difference 
in the wine. In an experiment made at the Colonial S^ool of Agttctil- 
tuie at Tunis the addition of 2.75 gr. of dtric add had increased the final 
amonnt of fixed add in the wine from 0.3 to 0.4, and 3 gr. of tartaric 
add to 0.7. This shows how arbitrary it would be to try and jud^ of 
the watering by subtracting the added add from the addity of the wines. 

On the other hand, the statistics of the analytical results show ihat 
of 445 samples examined during the last five years, 27 per cent, of the 
Ttmikan red wines and 40 per cent, of the white deviated by more than 
0.3 ® from Halphen’s rule and by 15.9 and 28.5 from that of Blarez. These 
samples came exclusively from well-kuown proprietors. 

The wines from young vines give very low filgures as reg^ids alcohol 
content, addity and the amount of dry substances present; on the other 



hand, some giapes like Alicante, Ugni, and Chasselas ate rich in alcohol, 
but often poor in extracted matter. 

The presence of free tartaric add has been detected in white and pink 
wines to which atric add has not been added ; the red vintages of 1910 
and 1911, however, show no trace of it. 

The great majority of Tunisian wines, from different sources both 
PS to \'iae and origin, give a dextro-rotary deviation; the reverse is the 
case with French wines. 

Xormal boric add occnis in Tunisian wine in the proportions of from 
10 to 35 mgr. per htre : and manganese was present in one sample in the 
exceptional amount of 20 mgr.; this same sample contained 256 mgr. 
of iron. According to the writer, this tnight give a Tne a ns of distin¬ 
guishing normal from added manganese. 
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GENERAL INFORMATION. 

182 - The National Quarantine Law 0! the United States ot America ^ 
and Begnlations. 

I. National Quarantine I<aw. An Act to regulate the Impotatlon of nursery stock, iic'^toes 
and other planta and plant products; to enaUe the Secretaiy of Agriculture toestahUdi ^ 
and lualnlin quarantine diatrids lor plant diseases and hraect pests; to permit and ‘’>i'*’n:ciKr, 
regulate the movement of fruits, plants, and vegclaMes therefrom, and for other purpoaes. ^ pl we 3 - 
The Monthly BuHetin of State Conmuston of HortuuUwe, Vol I, No. lo, pp. 79 i* 795 * 

Sacxamcnlo, California, September 191s. 

а. 17 . S. DepaHmnt of AiiimUm, Office of the Secretary, Feierai Hottiailhtral Board, 

Ctrcvlar No. 4.1 (Revised). WasUngttm, December ao, 191s. 

3. 17 . S. Department of A^neultm, Office of the SecrOary, Fedend HorticuOnral Board, 

Notice of Quaranhne. No. i, Washington, September 19,1912. 

4. Notice of QuaranUne No. a (Domestic}, Sqtlember 38, 1912. 

5. Notice of Quaranitne No. 3 (Foreign), September 28,1912. 

б. Natter of Quaroniine No. a (Domestic), November 13,1912. 

Sec. I, — It shall be tmlawftil for any peison to import or offer 
for entry into the United States any nursery stock unless and until a 
permit shall have been issued therefor by the Secretary of Agriculture, 
under such conditions and regulations as the said Secretary of Agricul¬ 
ture may prescribe, and unless such nursery stock shall be accompanied 
by a certificate of inspection, in manner and form as required by the 
Secretary of Agriculture, of the proper official of the country from which 
the importation is made, to the effect that the stock has been thorough¬ 
ly inspected and is believed to be free from injurious plant diseases and 
insect pests; the Secretary of Agriculture shall issue the permit for any 
partictilai importation of nursery stock when the conditions and regula¬ 
tions as prescribed in this act shall have been complied with;nursery 
stock may be imported for esperimental or sdentifle purposes by the De¬ 
partment of Agriculture upon snch conditions- and under such regulatimis 
as the said Secretary of Agriculture may prescribe; and further, that nur¬ 
sery stock imported from countries where no official system of inspection 
for such stock is maintained may be admitted u^ such conditions and 
under such regulations as the Secretaiy of Agncultuie may prescribe. 

Sec. 2. — It shall be the duty of the Secretary of the Treasury 
promptly to notify the Secretary of Agriculture of the arrival of any 
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nmsery stock at port of entry; the person receiving such stock at port 
of entry shall, i mmedia tely upon entry and before such stock is delivered 
for shipment or removed from the port of entry, advise the Secretary 
of Agriculture or, at his direction, the proper ^te, territorial, or dis¬ 
trict official of the State or territory or the district to which such nursery 
is destined, or both, as the Secretary of Agriculture may elect, of the name 
and addr^ of the consignee, the nature and quantity of tte stock: it is 
proposed to ship, and the country and locality where the same was grown. 
The same formalities are required for the transport from one Stete to 
another of the United States of any imported nursery stotk, unless and 
until such imported stock has been inspected by the proper official. 

Secs. 3 and 4. — The packages containing nursery stock shall be plain¬ 
ly and correctly marked to show the general nature and quantity of 
Ihe cxmtents, the c:oitntry and loc^ty where the same was grown, the 
name and address of the person shipping or forwarding the same, and 
the name and address of the consignee. 

The same formalities ate necessary for the transport from one State 
or territory or district of the United States into any other State or terri¬ 
tory or district of any such imported nursery stock, unless it has been 
inspected by the proper official. 

Sec. 5. — Wh^ver the Secretary of Agriculture shall determine 
that the unrestricted importation of any plants, fruits, vegetables, roots, 
bulbs, seeds, or other plant products not included by the term “ nur¬ 
sery stock ” as defined in section six of this Act may result in the entry 
into the United States or any of its territories or districts of injurious 
plant diseases or insect pests, he shall promulgate his deteiminaticm, 
specifying the cdass of plants and plant prcriucts the importation of which 
shall be restricted and tiie country and locality where they ate grown, 
and thereafter, and until such promulgation is withdrawn, such plants 
and plant products shall be subject to ^ the provisions of the foregoing 
secticms of this Act; provided, that before the Secretary of Agriculture 
shall issue suck promulgation, he shall, after due notice, give a public 
hearin g, at which any interested ^rty may appear and be heard, either 
in person or by attorney. 

Sec. 6.—The term “nursery stock” shall include all field-grown 
florists’ stock, trees, shrubs, vines, cuttings, grafts, sdons, buds, fruit 
pits and other seeds of frcdt and ornamental trees or shrubs, and other 
plants and plant products for propagation, except field, vegetable, and 
flower seeds, bedding plants, and other herbaceous plants, bulbs, and roots. 

Sec. 7. — Whenever, in order to prevent the introduction into 
Ike United States of any tree, plant, or fruit disease or of any injurious 
iasecl, new to or not tireietofore widely prevalent or distributed within 
and tinxm^out the United States, the Secretary of Agriculture shall 
detexmme ikat it is necessary to forlnd the importation into the United 
States of any c^Iass of nursery stock or of any other class of plants or 
piant products, and notwithstanding that such olaiy of plants at plant 
^^odttcts be accompanied by a certificate of inspection from the country 



Atn> ADMXNISmATIVB HBASTHUBS 


3II 


oi importalion, befoie the Secretary of Agricultore shall isstie stich 
piomulgation, he shall, after due notice to interested parties, ^ve a 
public hearing, at which any interested party may appear and be 
heard, either in person or by attorney; provided further, that the qua¬ 
rantine provisions of this section, as applying to the white-pine blister 
rust {peridmniuin sft'oW), potato w&tt(Chrysaphlyctis endohiotica = Sy«h 
chyirium endobioUcum), and the Mediterranean fruit fly {Ceroid capi- 
tatfl), shall become and be effective upon the passage of this Act. 

Sec. 8, — The Secretary of Agriculture is autiioiized to quarantine any 
State, territory, or district of the United States, when he shall determine 
the fact that a dangerous plant disease or insect infestation, new to oar 
not theretofore widely prevalent or distributed within and throughout 
the United States, exists in such Slate, territory or district; notice of 
such quarantine shall be given to interested parties and to the press. 
The quarantined State or territory or district shall not plants 

or parts of plants they shall have conformed to Ihe provisions takeu 
in this connection by the Secretary of Agricultuie and which refer to the 
inspection, disinfection, certification, and method and manner of de¬ 
livery and* shipment of the class of goods ; provided, that before the Sec¬ 
retary of Agriculture shall promulgate that it is necessary to quarantine 
any State, territory, or district, he shall, after due notice, give a public 
hearing at which any interested party may appear and be heard, either 
in person or by attorney. 

Qec, 9. —The Secretary of Agriculture shall make and promul^te 
such rules and regulations as may be necessary for carrying out the pur¬ 


poses of this Act, ... , , i* , 

Sections 10 and li establish the penalties meurred by offenders 
against this Act. They consist of fines not exceeding I500 (about «ioo) 
and of terms of imprisonment not exceeding one year. 

Sec. 12 appoints a Federal Horticultaial Board for the purpoee 
of carrying out the provisions of this Act. 

Stc. 13 appropriates the stun of ^5000 (about £5000) for the 
purposes and objects of this Act. „ . , j 

Sec. 14. — This Act shall become and be effective from and after 
tbe first day ol October, nineteen hundred and twelve. ^ 

2* —The following Regulations concerning the importati^^ 
nursery stock were made by the Seaetary of Agriculture of the Umted 

States on September i8th, 1912. _ _an 

Definition.—&SQ Section 6 of the said law. Fu^rmoie, ^ 
woody plants and parts thereof for pr^gation 01 planting are mcludea 

within the term * nursery stock.’ ” ^ __ 

Permits for ImporkUion. — Persons wishing to ^ 

must apply to the Secretary of Agriculture for a permt, ste^ ^ g»- 
eral nature and quantity of the nursery sto<±, the S^, 
caHty where grown, the name and 
the name and address of the importer in tte Umt^ 
posed port of entry. Applications for peirmts should be made m advance 
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of the shipment of the nursery stock, but if, through no fault of the im¬ 
porter, stock shall arrive before the issue of a permit, the stock vnll be 
held in customs custody at the risk and expense of the importer tor a 
period not esceedmg ten days, pending the issue of a permit. 

On approval by the Secretary of Agriculture of an application for 
the importation of nursery stock from countries which man tain nursery 
stock inspection, a permit will be issued. Permits will expire on the 30th 
day of June of the year following the date of issue. 

Entry of Nursery Stock. — Entry of nursery stock will not be allowed 
unless accompanied by a certificate issued by a duly authorised official 
of the country from which it is shij^d, stating that it has been tho¬ 
roughly inspected by him, and was found to be free from injurious plant 
disuses and insect pests. In the case of stock to be shipped between 
October ist and May 31st this inspection must be made on or after 
October ist, and for stock shipped during the grcwiug season inspec¬ 
tion must be made not more than 30 days prior to date of shipment. 
Until July 31st, 1913, however, the usual inspection certificate covering 
the previous growing season will be accepted. When the countrj’ from 
which any nursery stock is shipped loaintains no official inspection, 
artides for which a permit has been issued will be admitted only 
through the ports of New York, San Francisco, Seattle, Jacksonville 
and New Orleans, after examination by inspectors of the Department 
of Agriculture at the port of arrival, if found to be free from plant 
diseases and insect pests. 

Nursery stock, if found infected, may be treated or destro3red, as 
dxcumstances require. 

Foreign Certificate of Insfeciwn. — Certificates of inspection will 
be accept^ if countersigned by duly authorised officials of foreign coun¬ 
tries or their agents. Cfe and after July ist, 1912, certificates must give 
the date of inspeertiem, name of the grower, the district or locality and 
country where grown, a statement that the stock has been inspecred 
by a duly authorised official, and been found, or believed to be, free from 
dangerous insects and plant diseases, and must bear the name of the re¬ 
sponsible inspection official for the cormtry of odg^. 

Declaration.— On and after December ist, 1912, all shipments 
of nuxseiy stock to the United Stat^ from countries which mfliutain an 
official system of nursery stock inspection must be accompanied by a 
declaration of the shipper, produced before an American consular officer. 
The dedaxation must contain a statement by the shipper that he believes 
the nursery stock to contain no injurious plant diseases or insect pesls, 
the district or locality and country where grown, the name of the grower, 
the jrort of orig^, and destination of the conagument, the date of in¬ 
spection of the stock, and the name of the inspector, and the number 
of the permit issued by the Secretary of Agriculture. 

On and after December ist, 1912, consular invoices covering ship¬ 
ments of ntusery stock to the United States must bear the number of the 
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peixnit issued by the Secretary of Agriculture, and have attached to 
them the shipper’s declaration. 

3* — Notice No. i prohibits the importation into the United States 
from Great Britain, France Belgium, Holland, Denmark, Norway, ST?ve- 
den, Russia, Germany, Austria, Switzerland and Italy, until further 
notice, of the following species and their horticultural varieties, vtz., 
white pme {Pinus strobus U.), western white pine {Pimts monUcola Dough), 
sugar pine {Pinus lainberiiana Dougl.), and stone or ambrian pine {Pimts 
cembra ly.)* object of this prohibition is to prevent the introduction 
into the United States of the tree disease known as “ white pine blister 
rust” {Peridermiwn Sirobi Kleb.). 

4* — Notice No. 2 prohibits the movement from the Territory of 
Hawaii into any other State of the United States of America of Alligator 
pears, Carambolas, Chinese inkbeny, Chinese orange, Chinese plums. 
Coffee berries. Damson plums, Eugenias, Figs, Grapes, Grapefruit, Green 
peppers. Guavas, Ramani seeds, Kumquats, Dimes, Doquats, Mangos, 
Mo<^ orange. Mountain apple. Natal or Kaffir plum. Oranges, Papaya, 
Peaches, Persimons, Pricldey pears. Rose apple, Star apple. String 
beans, and Tomatoes. The object of thb prohibition is to prevent the in- 
troducticn into other States of the Mediterranean Fruit Fly {Cera^Us caf>- 
Uata), which is new to and not widely prevalmit in the United States. 

5* — Notice No. 3 prohibits the importation into the United States, 
until further notice, of the common or Irish potato {Solanum tuberosum) 
from Newfoundland, the islands of St. Pierre and Miquelon, Great Britain 
and Ireland, Germany and Austria-Hungary, where the disease known 
as potato wart, potato canker, black scab, etc. {Chrysophlyctis endohio- 
Hca S(WD.,^Synchyirium endobioticum (Schilb.) Perc.) is declared to 
exist. 

6* — Notice N0.4 quarantines the States of Maine, New Hampshire, 
Massachusetts and Rhode Island for Gipsy Moth {Porihetria dispar) and the 
States of Maine, Vermont, New Hampshire, M^achusetts, Corinecticut 
and Rhode Island for Brown-Tsil Moth [EuprocHs chrysorrhoea). 

The interstate movement of i) cordferc-us trees, such as spruce 
fir, hemlock, pine, juniper (cedar) and arbor-vitce (white oidar) and parts 
thereof, and decorative plants, such as holly and laurel, and 2) forest 
plant products, including logs, tan bark, pests, poles, railroad ties, cord- 
wood and lumber, and field-grown florist’s stodc, trees, shrubs, vines, 
cuttings and other plants and plant products for planting and propagation, 
excepting buds, fruit pits, seeds of fruit and ornamental trees and shrubs, 
field, vegetable and fl.ower seeds, bedding plants and other herbaceous 
plants and roots, from the quarantined areas is prohibited until plants 
and plant products have been inspected by ihe U. S. Department of Ag¬ 
riculture and pronounced free from the said insect pests. 
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lAs - Tha Congress of the **Defensa Agrioola” at Montevideo (Umgiiay) 
in April 1018 . 

Communication from fke Dttedor of the “ Defensa Aineola" of Monteaideo to ike Inter- 

aational JnsMute of Agriculture, 

Owing to the initiative of the Ministerio de Industrias ” the Con- 
giess of the " Defensa Agrioola " will be held at Montevideo in April 
1913. Argentina, Paraguay, Brazil and Chile have been invited to 
send delegates. 

The following are the subjects proposed for discussion: 

a) The control of locusts. 

1. Given the present knowledge respecting the permanent and sub- 
permanent zones where locusts occur, is collective intemationa] action 
possible in these districts ? 

2. The contribution of each State for the purpose of ascertaining 
whether there exist in their respective territories centres of distribution 
«f locusts. 

3. The form which co-operative international action against such 
centres a>uld take, should such action appear desirable. 

4. The proportion and the manner in which each State could parti¬ 
cipate in such action. 

5. Is it best to ad(^t an ofi&dal scheme of a permanent character, 
« to treat each case as it occurs and in the manner which mojjt 
suitable? 

6. M^suies for ascertaining the existence of other species of migra¬ 
tory locusts, besides Schistocerca paranensis, against which it is neceesary 
to generalize the international measures of control. The information 
already in the possession of the Congress and any further data which 
are communicated respecting the existence of any at present undetermined 
qweies in the districts of South, North and West Brazil, in the States 
of Rio Janeiro, Parand, Miatto-Grosso, Pamyba and Rio Grande di Nor¬ 
te. The manner of completing the investigations on this point. 

7. The methods of controlling locusts practised in difEeient coun¬ 
tries and especially in those represented at the Congress. Methods of 
^tnn^on: mechanical, physical (fire) and toxic. Biological agents. 
The utihty of communicating generally the methods and systems of des¬ 
truction in the case of auxiliary, or collectiveintervention, or of co-operative 
WOTfc for the destruction of the pests, especially in nei^bouring coun¬ 
tries. 

b) AiMUi^ telegraphic assistance. 

8. The institution of an international telegraphic service, us ing the 
same code, for daily information respecting the condition and movements 
ef the locusts. 

9. The advisability of extending this service, and using it also for 

ptnposes, such as for giving information conoeming other agricul- 

ttual pests. ^ 

10. Places which might serve as centres of information and where 
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btueaus entrusted with the legulai transmission of news could be estab¬ 
lished. 

11. The installation of a central service deputed to receive all data 
and to compile a demonstration table showing the various phases of the 
invasion, with indications as to the frequency of the flight of the insects, 
their numbers, the distance they fly, their retrogression, etc. 

12. Could meteorological observations for each country be included 
in this service? 

c) The conirol of other a^icvliural i>ests. 

13. The advisability of devising a scheme of control for aU the other 
pests which attack the crops. The measures adopted in each country 
and the results obtained. 

14. The adoption of a uniform system in the service of the inspection 
of imported vegetable products, with the view of makmg more stringent 
the conditions of obtaining certificates of origin, 

15. The ad visibility of maintaining constant intercourse between 

the governments of the adhering countries and the methods of attaining 
this end. . . - 

16. The adoption of preventive measures against the mvasion of 
new pests. 

17. The organization of a service of information which will as^t 
in preventing the introduction of new diseases by means of Isdating 
infected and suspected areas. 

18. The measures of assuring, to the persons charged with the export 
service, the effideucy necessary for exporting goods in a satisfactory 
condition. 

dj Protocol of the ConvenHon. 

19. The advisibility of leaving the protocol of the convention open, 
in order that other South American countries may join. 

20. The manner and date at which the approved measnies will come 
into force, their duration and the method of proroguing them. 

The delegates of each country can lay other schemes before the Con- 
giess. 


DISEASKS NOT DUE TO PAEASITES 
AND OF UNKNOWN ORIGIN. 


X84 - The Effects ol RoaflpTawing on Trees Le^om (i). 

•Pf A1-.T, g.: guJl'ettetlo deU’lucatiwnataia delle vie a y-iotao.— M Patolosfa 

was 
by 


Year 5* Noa. pp. 3 «- 3 a 3 . Pavla, 19*8, 

When the new railway-station was built at leghorn a centoal rwd 
made leading to the town, parallel with which were side roads shaded 
old elms, holm-oaks and planes. 
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(x) see No. 967, S. Jane 19M. 
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3I6 and fungoid DISEASES BACTERIA 


A portion of the lateral roads was tarred, as was also a part of the main 
road, where the traffic was continuous. At first, nothing abnormal was 
noticed, but at the beginnmg of 1912, the old elms did not bud as usual 
and the leaves of the holm-oaks and other trees were partially withered. 
As the season advanced, the withering increased, till in July and August 
the pirns had turned quite brown, and the holm-oaks were so in part, 
their leaves looking as though they had been burnt, while the planes, 
which were already injured by LUhocoUetis, showed also signs of being 
attacked by this new disease. 

The macroscopic and microscopic observations made by the writer 
on material sent to him, or later collected by himself, agreed with the pre¬ 
ceding investigations. 


bactbioai, Aim fungoid diseases. 

X85 . The Straotnre and Develoitmeiii of ** Crown Sail A Plant 
Cancer (i). 

Sbuxe, Bawct, P ; Brow!?, Nblub, A., and IftCuixoa, I,ucu: U. 5 . JOtpartmem 
of Agriatlture, Bvurtau of Plant Indushy, BvUttm No. 353, 60 s figs., CIX platn. 
WBBhingtoo, 19x3. 

The parasite of crown gall {Bacterium tumefacimi) has been isolated by 
the writers from 24species belon^g to 14 families of phanerogams. Some 
species have resist^ infection. The parasite has been grown in pure culture 
on a variety of media and its morphology and cultural pect^riti^ de¬ 
termined, It has also been stained within the tissues of the tumor and its 
form and locus therein determined. The morphology and biol(^cal 
pealliaiities of the tumor growth have beenstodied. The tissues of the 
gall multiply excessively and in o^osition to the best interests of the plant. 
The galled ti^ne, which is often d a soft, fleshy nature, is much subject 
to decay. It is not usually corked over, and this absence of a protective 
surface allows the ready etxance of water and of other parasites. The 
tumor creates in meristem, usually in the cambium region. It may 
perish within a few mantibs or amtinue to grow (parts of it) for years. 
The tumor consists, or may consist, not only of paiendiyma but also of 
vessels and fibers, i, e. ,it is provided with a stroma which develops grad¬ 
ually as the tumor grows. A prolifemting tumor usually contains not 
only meristem but jatted ve^ls and sieve tubes; it may also 
wo^ fibers, but does not always. The tumor sends out roots (tumor 
strands) into the normal tissues. These may extend for some diktanoe 
from the tumor — how far is not known. These strands consist of mer¬ 
istem capable of odg^ting medullary rays, tiacheids, and sieve tubes. 
In the daisy the strand -passes through the protoxylem re^on of the stem. 


(M.). 


(z) See Nft 4967, B. Ang.. 8 ept..Oct. X911. 
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It is ridi in chloroplasts. It usually tekes a deeper stain tlmn the sur¬ 
rounding tissues, from which it is sharply delimited. A considerable 
part of it consists of unripe, actively vegetating cells. In the substance 
of these deep-lying strands secondary tumors develop. These gradually 
rupture their way to the surface. 

The secondary tumors tend to take on the structure of the primary 
tumor, e. g., if the latter is in the stem and the former in a leaf, the secon¬ 
dary tumor shows a stem structure. 

The stimulus to tumor development comes from the presence of the 
parasite within certain of the cells. Apparently it is not in all. The or¬ 
ganism has not been observed with certainty outside of the cells, either 
in the vessels or the intercellular spaces, not is it abundant in the cells. 
Usually copious inoculations have to be made to ensure cultures. 

Under the microscope it can not be made out in unstained sections 
with any certainty, and most bacterial stains also fail to differentiate it 
in the tissues. It is best observed in tissues impregnated with dhloride 
of gold. 

By repeated inoculations through a series of years plants were obtained 
which appeared to be more resistant to the disease th^ dieck plants, but 
after sul^quent inoculations on desc^dants of these plants numerous 
well-developed primary and secondary tumors appeared, so that the re¬ 
sistance must be regarded either (a) as of a furtive natuie« or (b) as of a 
low grade easily overcome by a more virulent strain of the parasite. That 
the cultures used for these subsequent inoculaticms came from a more 
virulent strain may be assumed both because they were plated from a 
tumor which appeared on one of the most resistant plwts and because the 
coltures tried on a great number of plants produced primary tumors very 
quickly and showed an unusually strong tendency to develop secondary 
tumors. 

The relation between the host and the parasite may be regarded as a 
symbiosis in which the parasite has the advantage. 

The bacterium is a sdl organism and planters should aim to keep their 
lands free from it by refusing to plant infected stock. 

Nurseiymen should plant on uninfected land and carefully avoid heel¬ 
ing good stock into soil which has previousy received infected plants. 
Nurserymen have been largely responsible for the dissemination of this di¬ 
sease. 

The organism is a wound parasite. Its entrance is favored by careless 
grafting (Bjedgoock) and by the presence of borers, nematodes, etc. 

These galls occur on the roots of I<egunies and have beeu mista k en 
for the nitrogen root nodules. 

The development of this disease is regarded as closely paralleling 
what takes place in cancer of men and a nim al s . 

There are no true metastases in crown gall, but this does not militate 
against the comparison, for whether a cancer shall be propagated by 
flftfltiTig ^pia-nria of tissue, QT Only by tumoT-stiands, appears to be a se- 
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condaiy matter depending on the character of the host tissues rather than 
on the nature of the disease. The essential element is the intemalstim- 
nlus to cell division. 

uBAxs OP 186 - The Efleet of Bordeaux Uixinie on the Spores ot Splearia ikriaosa 
Puasite ot the Lame ot Vine Tineids. 

Pbon. Note BUT rinflncnoe des bonillies capriqnes snr les spores des diamplgnons dn 
groupe des Isaiiiea. —BuUdin dn Skutees dt la SocM fktftonoie d^Affrkultwt dt Fratiei, 
VoL I,XX 11 | No. 8, pp. 74^-746. Paris, 1913. 

It has been su^ested that cupric mixtures, used as a remedy for 
the difierent diseases of the vine, hinder the propagation of the spores 
of the fungi paradtical on the insects which attack this plant. 

The writer therefore undertook investigations as to whether the spores 
of Spicaria fecrinosa var. veriiciUoides, wUch seems to attack the larvae 
of the Tineids ConchyUs amhi^^ella ad Polychfosis boirana very virulently, 
are able to develop in contact with Bordeaux mixture, or after a longer 
or shorter immersion in it. 

The results of numerous experiments showed that the fungus spores 
resisted the prolcmged action of Bordeaux mixture; they were not killed 
by a fifteen hours* immerrion in a ** 5 pet cent** mixture, and they gei> 
minated normally on the sul^tratom in spite of the mixtme beiiigsprayed 
on the surface of the nutritive medium. These fiicts correspond to those 
already observed in the case of other fungi. 

It yet remains to be seen whether the infective power of the fungus 
grown under these conditions is modified as regards its hcst. 

187 - maQ”; a Disease oi Sugar Cane in Hawaii 

I,TOsr, H. nhn, an Bndcnnc Cane Disease .—of Work of As EaptrimnU Sta- 
Hon <4 fk$ Hamiian Sv^ Planitra' Association, Palhtiksleal and Pkysiolosical Ssries, 
BalUin Na iz, 3a pp., zo figs, z i^te. Honololn, Havraii, Z913. 

The name " iliau ’* is a native term for a cane disease peculiar to 
Hawaii, The most coospicaous symptom is a binding of the leaf bases 
into a ti^ unyielding jacket about the stem, which prevents the latter 
makin g any fuitber growth. 

The disease is produced by a fungus whose perfect’form is opIH 
by the writer Gnmonia Uiau n. sp.; the imperfect form, previously 
discovered, being known as^Melanconim iliait. The Gnmonia type 
of fruiting body is of infrequent occurrence. The ascus spores are dis¬ 
charged into the air and disseminated by the wind, while the Msiajt- 
conitm spores are fonned in the interior of the diseased shoots and are 
largely responsible for the local spread of the infection; they are released, 
however, with the disintegration of the shoot. This faW place in a 
comparatively short time, if the affected shoot becomes soaked with water. 
The Mdancoonum spores do not germ ina te readily in water, a nd conse- 
qMntly axe well adapted to water dissemination. They retain their 
vitality for long periods if protected from the sun, but axe effectually des¬ 
troyed if exposed for a sh^ tix&e to its diiect lays. 
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Hiau is a disease of yotmg canes. The fangns gains entrance to 
a shoot by entering the leaf bases, which join the stem below the 
surface of the soil; once inside the tissues, it causes the above-mentioned 
change in the latter. Other thin^ being equal, iliau causes a greater 
mortality among plant canes than it does among rattoons. Cane stools 
or shoots which have been weakened by any cause are rendered more 
susceptible to the disease, which flourishes only during cool, damp wea¬ 
ther. Demeram seedhngs are the most resistant canes now being grown 
on a large scale, and consequently are good varieties to plant in fields 
where the disease is apt to flourish. 

The most effective precautions that can be taken to mi nim ize the 
danger of an iliau epidemic are thorough working of the soil and early 
; these measures should be practised in addition to the ordinary 
tnpfltia usually tftken to ensure a good stand of healthy cane. 


PARASITIC AND OTHER INJURIOUS FIX)WERINa PLANTS. 


i88- Fourth International Oongress of Bice Gwweis at VeicellL 
Italy ( 1912 ): the Oontcol ol Weeds in the Bioe-Fiell 

Novixu, N. UIV® Oongiesso daioolo Internanonale. — Jl GtornaU it SitteaUurit, Year 
in, No. 93, pp 364*363. Veroeffl, December 13,191a. 

Amongst the orders of the day pa^ed at the Pouith International 
Congress of Rice Growers at Vercelli in 1912, were the following; 

Subject m.^The Control of Weeds in Rice-fields. Part l. — The 
Weeds which infest the Italian Rics-fields. Report by Prof. G. Jacometti. 

“The Congress considers, t^t it is necessary: 

“ To continue the researches of Prof. Jacometti relating to break¬ 
ing the life-cycle of the weeds which infest rice-fields, and tiaat such re¬ 
searches should be carried on in all the rice-growing districts of Italy. 

" To cantinue to weed carefully and legukrly, not only at the usual 
season, but during the whole vegetative period of the rice. 

" To carefully all imported seed, both of rice and of other crops, 
in the rioe-growing districts. ^ ... 

“To invite the Government and the Agricultural Institutions to 
encourage rice-fields bring kept dear by means of propaganda, compe¬ 


titions, pnzes, etc. . • u 

Part 2. — The Best Systems for Control of Weeds %n Rice-Fwds. 
Report by Profs. V. Alpe and E. Eerxari. “The control of the weeds 
which invade rice-fields should be practised: 

“ 1) Outside the rice-field : by preventing the seeding of we^ grow¬ 
ing in the m^ows, among maize, or on the banks dividing the^ fielM, 
and which have escaped the scythe and the weeder,—not i^gthe 
hulls as litter for animals,—using only such staWe manure for nce- 
flrids, as has undergone prolong fermentation. 
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" 2) In the ri(»-field : by only sovdng seed which has been freed from 
weed seeds ; by sowing and growing the rice for a short time, where pos¬ 
sible, in dry soil; by regulatirg the water supply in such a manner as to 
hinder the development of the weeds without harming the cereal; and 
by turning the heaps of weeds, which have been collected during the dean- 
ing, at tlK right time to prevent Ihdr sprouting again.” 

”The Congress passed a vote that the above-mentioned practices 
should be made the subject of widespread propaganda on the part of 
the Agricultural Institutions of the rice-growing zones.” 

189 <- The Blaokbetry-Bud Moth : a PiomiBlng Agent tot Oontiol. 

COCKAVSB, A. H. in TJu Joamal of ik$ Nm Zealand Department of AsrimUitr*, Vol. V, 
No, 4, pp. 37 a- 374 - Wdllngtcm, October 15, 19x3. 

The Blackberry {Rubus jntUcosus L.) was introduced into New 
Zealand as a cultivated plant; it then spre^ from place to place to such 
an extent that it has now become a very serious w^. Where cropping 
and temporary pasture form the basis of all fanning operations the 
blackberry is not a dangerous problem. But where the bush has been 
converted into permanent pastures the blackberry is deddedly pernicious, 
and from the deared country it has extended to the areas of standing 
timber, but here it is in general restricted to the outskirts. 

T^ blackberry is spread by seed which is conveyed by animals, 
chiefly biids. The individual plants by means of their arching branches 
which bend down to the ground and then root, soon form extensive im- 
penetmble thickets. 

The main methods of control that have hitherto been employed 
have been cutting and burning, followed, in the case of pastures, by keep¬ 
ing the young fresh growth mowed down. In country whic^ is very 
rough and where stumps and lo^ are numerous, the use of goats 'has been 
flowed by excellent results. But these rnethods are necessarily expen¬ 
sive for large areas. 

Up till quite recently the blackberry was singularly free from the at¬ 
tacks of any natural enemy that might be of value in its control. I^or a 
number of years past several parasitic fungi, notably orange-rust {paeofM 
nitens), have been noted as occurring sporadically, but in no cases have 
their effects justified the opinion that any of them would prove efi&cadous. 
Dujmg the past two years, however, a hitherto rare native moth. Car- 
fcstna adrepieUa^ belong^g to the Tortrix group, suddenly multi¬ 
plied enormously, attacking the young shoots of the blackberry, and des¬ 
troying them to such an extent that hopes are entertained that it may 
prove an exceedingly valuable agent in controlling the spread of black¬ 
berry. 

^ The (d the moth are laid in the leaf bases of the young shoots 
or in the bud itself. The krvse hatch very soon, penetrate the soft tis¬ 
sue and bone through the pith for a distance of pmrhaps 2 inches. This 
is fbUowed by the comptete death of the tenninal shoot and consequent¬ 
ly tttt spreading by means of pendent branches is eUminated. The plants 
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attacked remain small in size and isolated, besides which they appear 
to lose their power of producing flowers and fruit to the same extent 
as the imafEected ones. Perhaps the insect attacks the flower buds also, 
but this is a point that has not yet been investigated. 


INSECT PESTS. 

190 - Papers on Oocoidae, or Scale Insects. The aenns Piorioh in the 
United States. 

Sasscer, B. R. in I/. 5 Dtpartnmi of AgrtcuUure, Bureau of Entomoioty, Technkal 
Smes, No. 16, Part V, pp. 75-82, plates X-Xm. Washington, December 6, igi*. 

The genus Fiorinia Targioni, at the present time consists of some 
30 described species and 4 varieties, and of this number there are only 
two species {F. theae Green and F. fioriniae Targioni) and one variety 
(F. fioriniae var. jafonica Kuwana), at present known in the United 
States. 

The writer first gives a description of ihe genus and then describes 
the three species oi Fiorinia mentioned above, discussing their synonymy; 
geographic^ distribution, food plants and natural enemies. 

The tea scale (F. theae) is recorded on camellias in Alabama, in the 
District of Columbia, Florida, Georgia, Louisiana, North Carolka and 
South Carolina. It has been collected also in Ceylon, the Philippine 
Islands and in various localities in India. 

In the United States, this scale has only been found on camellias 
and tea, but in India it has been recorded also on olive {Olea ^landuU^ 
fera) and citrus; in the Philippines it occurs on a spedes of Caryola, 
and in the Royal Botanic Gardens at Peradeniya, Ceylon, on Ostodes, 

Although F. iheae seems to show a preference for tea at Summer¬ 
ville, South Carolina, it appears to be quite a serious pest on the camellias 
in several of the more Southern States, and is not infrequently found 
associated with Lepidosaphes lasianM Green. 

This scale is controlled by Chilocorus biwlnerus Muls., Microweisea 
miselia Lee. and Cyhocephahs nigriiulm Lee. On the tea at Darjeeling 
these coedds are frequently covert by a parasitic fungus, which is doubt¬ 
less in a measure effective in holding this pest in <Aedr. 

Fiorinia fioriniae has a wide range of distribution and is knovm 
to occur in the following countries : Algeria, Australia, Barbados, Brazil, 
Ceylon, China, !!^ypt, Europe (Belgium and Spain), Jamaica, Japan, 
Madeira (?), Mauritius, Mexico, New South Wales, Peru, United States 
(Alabama, California, Colorado, District of Columbia, I^uisiana, Mary¬ 
land and Massachusetts), Hawaiian Islands, West Africa and Zanzibar. 

The most important food plants of this scale are: Anihamm acaule, 
ApoUonias canariensis, AraUa, Areca aurea, bamboo, bay, Camellia, 
CeUis matnriHana, Chamaerops humiUs, coconut palm, Cupressus, Cy^ 
{fifdnndHs, C. revolvta, "Dracaena indivisa, ferns, Ficm eksUca, Ficus 
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sp., Gamnia sp.. Hedera Helix. Japanese Qaince, Kentia Belmoreana, 
K. Forstenana, Larix sp., Leptospemum, Licuala, Livistom, Persea 
gratisshna, Phoenix canariensis, Phoenix sp., Phomium tenax, PhyUle- 
phas macrocarpa, Podocarpits, Strelitzia Reginiae, tea (Thea japonica). 

Amongst the natural enemies of F. fiorinae are recorded: a) As~ 
pidiotipkagtis citrinus Craw., found enclo^ in the body of an adult 
specimen of this scale in Washington, D. C., and on Chamaerops humilis] 
the fiatufi chaldd has also been reared from material cn Pmea graiissima. 
from Honolulu, Hawaii; 6) another species of AspidioHphagus was 
reared from this scale on an undetermined plant collected at Hongkong; 
c) Pmpdltella aurantii How., collected from this coodd on Ficus sp., 
at Swatow, Canton, China; ^ Sphaerostilhe coccophila. the “ red-beaded 
fungus,” observed in Mauritius on infested Camellias. 

F. ftoriniae var. japonica, although a native of Japan, has been in¬ 
troduced into the Unit^ Slates on numerous occasions on infested ever¬ 
greens. In September of 1908 it was collected on Tsuga sp. at Queens, 
I/mg Island, and subsequently on Japanese hemlock at New York. In 
June 1909, it was observed on the ^t and leaves of Podocarpus ekta 
received by the Bureau of Plant Industry from the Botanical Gardens 
of New South Wales. It has also occu^ on Podocarpus chinensis 
and Pinits sp. in California; on Podocarpus Nageia and Abies VetiehU 
in the Philippmes; and on Pinm perOaphyUa, P. Thunhergii and Tsuga 
Sieboldii in Japan. 

X9X - Faiasites 0 ! Apple Weevil observed in the Valle-dipNosi (Treat, 
Austria). 

Cazoni, Giouo. : Pom^tt itSl'Atfihonmiu pomonm (L.) OBservati in Valle di Non 
(Tmitiito). — BoUtOino del Ijijoratorio di Zoohpn Generale e Agraria della S. Sauda 
Superim tA^UoUvra m Portid, VoL VI, h?. 148-150, figa. I-IL Portid, 191a. 

Of 3000 apple blooms gathered in April 1911 in the Valle d Non 
(Trent, Austria), and each containing a larva of the weevil {Anihonomus 
pomrum), in ^ or 28.2 per cent, the weevil larva was attacked by a 
pa^te. Each of the diseased larvse was placed in a glass tube, 01 in 
a little bag of very fine ^uze. The flowers containing healthy larva 
were covered with a bell-jar. At the time that the adult weevils appeared 
beneath the bell-jar, it was observed that from the 846 parasitized larva 
four Hymenoptera emerged, in the following numbers: 647 Pimpla 
pomrum Ratzb., 63 Meimus icfericus (Necs), 29 Habrocytus fasciaius 
Thoms and 6 Apanteles impunts, with a noticeable preponderance of 
females; 63 larva shrivelled up, and the remaining 38 were destroyed 
by a fungus determined as VerticiUium pupartm. 
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19a - Experiments in France In Acclimatizing some Stpecies ot Olandintt 
which destroy other Oasteropods (i). 

X. Vii^ouiN (dc) PiiiLippB. Observations sur les Glondmcs A V errlflr es-le-Biaisson. ■— 
Comptes Rendia dea Stances de FAcadimie des Sciences, VoL 155, No. 33, pp. 1389-1294 
+ X flg. Paris, December 2, 1912. 

2. Boyer, J ^cooes. I,ca Clamlines, M ollnsqucs caruassiers da Mesique. — La Nature, 
Year 41, No. 2064, pp. 20-21 -j- 3 figs. Paris, December 14, X913. 

3. I,avEBONB, Gaston. I^es Glnndlnes etinemJes dcs r,>inivpff et des Escargots.— JZ#- 
vws de ViticuJtwe, Year 19, VOl. XXXVm, No. 993, pp. 754-758 3 figs. Paris, Decem¬ 
ber 36, IQZ2. 

Prof. Bottviet has received from Mexico, and h» s distributed to se¬ 
veral members of the Society Nationale d’Agricnltore de France, sped- 
mens of camivorons snails of the genus Glandttta, whidi he proposes 
to acclimatize in France for the purpose of controlling the other gas- 
teropods which infest garden plants. 

Of the 134 spedes of Glandina so for described, 53 are natives of the 
Antilles, and prindpally of Cuba, Jamaica, Haiti and Porto Rico; 48 
of Mexico; and 8 of Guatemela; most of the rest come from other countries 
of South America, though a few spedes are indigenous to the countries 
bordering the Mediterranean. The Ehirppean spedes do not poss^, 
like their Americam relatives, powerful labial palps, enabling l^m to 
adopt a carnivorous diet. 

The observations of M. Philippe de Vilmorin were made on 25 
specimens of Glandina oUvacea Schum. (G. guHaUi Crosse and Fisdber) 
which were kept in the open at Verridi^-le-Buisson, near Paris, from 
June to November 1912. It appears that G. oUvacea devours snails 
with avidity, but does not seem to eat slu^, at any rate those of the 
gcaius Arion ; it docs not touch plants. It pairs and lays eggs in the 
Paris zone. It remains to be seen whether these eggs hatdi out and 
whether the adults are able to stand the winter tempemture. At 40C. 
some died, while others went into a torpid condition. 

M. Lavergne ^ves a descriptiem. of the spedes of Glandina, with their 
geographical distribution and a list of 51 Mexican spedes ; he mentions 
the previous acclimatization experiments in France and the recent ex¬ 
periments of Prof. Bouvier and Prof. Berthier, and refers to various ob¬ 
servations made in France and Mexico on the habits of Glandina. 

193 - iThe Caterpillar Pest of the Mokamdi ** Tal ” Lands (2). 

WooDnousB, E. J. and Puctcecr, T. Baxnbriooe In The AgricvUural JwrnA 0/ India, 

VoL Vn, Part IV, pp. 343-354 -h 3 maps and x fig. Calcnlta-Eondon, 19x3. 

For the last fifteen yf axs or so winter crops on about ten thousand 
acres of a Tal > land near Mokamch, on the southern hank o£ the Ganges 
near Patna, have been destroyed annually by Agrdis ypsHon caterpiflais- 
These lands are flooded during the rains (June to Stptatnbtt) to a depth 


(x) See alao No. 1369, B. Sept. 19x2. 
(a) See No. 83, B. Jan. 19x3. 
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of 5 to 15 ft, and aie ploughed and sown as soon as the water recedes. 
The moths are apparently attracted to the wet mud, and lay their eggs 
there; the larvae attack the crops as soon as these spring up, repidly in¬ 
creasing in numbers until the whole crop is totally destroytd. The crops 
chiefly sown are «masur» (lentil) and «khesari» [Lat^ms saHvus), with some 
peas on the higher lands. This damage was reported in 1909, but the caterpil¬ 
lars had then already increased to such an extent that no remedial measures 
were of avail. In 1910 trials were made of handpickirg, which was consi¬ 
dered efficient if properly organised. In this year practically a normal amount 
of dam£^ was done In 1911 systematic handpicking of the caterpillars 
was adopted as soon as they aj^red, and over sixty thousand early broods 
were thus destroyed before the middle of November. Trial was al^ made 
of the moth-traps produced by Messrs. Andres Maire et Ge., Alexandria, 
and containing aProdeninei, an attractive liquid specially produced to 
destroy the moths of Prodenia lUwra {Uiiorahs), whose caterpillars attack 
Mtton in ]l^ypt. Over two thousand female Agrotis moths were caught 
in one trap during November. As a result of th^ measures it is claimed 
that over six thou«iand acr^ of crops were saved. Further and extended 
trials ot these traps and of hand pi<^g will be made, 

<94 -- Notes on Xnseots injnrions to Cotton In Sonth Abioa. 

ibxmB, W in Tie ApvcuSitrai Journal of fhe Union of South Afnta, V6L IV, No. 3, pp. 

7x4-730, I plate. Pretona, November 19x3. 

Of late years, the cotton crops of South Africa have been much in¬ 
jured by insects; in some cases the loss has been as high as 75 per cent, 
or more. 

From his recent observations, tiie writer describes the species harm¬ 
ful to the cotton plant and the methods of control which axe at present 
in use. 

^ most important pests are a) the spmy cotton-boll worm {Earias 
insulana), known in the Sudan as the *‘^yptian cotton-boll worm ” 
and in India as the **spotted cotton-boll worm” (i); b) the common 
cotton-boll worm {HeHothis anniger), which often attach poas, when it 
is known as the ” pea worm,” but also injures roses, carnations, and 
the young fruit of peaches, apricots, apples, plums, nectarines, tomatoes 
(tomato-worm), tobareo (tobacco-worm), maize (mealie-cob borer, not 
the meahe-stalk borer); c) the cotton stdmer {Dysdercus nigrofasdatus); 
(2); the dusky cotton bug {Oxycarmts laetus ); e) the cotton scale 
{Puhim^ jachsoni) ; /) the cotton aphis {Afhis gos^ij. 

Besides the above-named insects, which are the most serious cotton 
pests so fax noticed in South Africa, the cotton leaf roller {SyUpfa dero- 
gtUa) (3) should be meutioued, also a species of leaf bug of the family 
Capsidae, the green stink bug ffJezara viridula) and the black-and-ied 
stink bug {Atelocera sticHca), 


m. 


(i) See No 3048, B Aug.^tH5ct 191X. 
(4 See No. 1975, B. June 19x1. 

(3) See nlcQ No. 636, B April X9X« 
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195 ' Coaorrhyaebaa taigionH and Um Junci deatmotive ol Sugar 
Beets in Campania, Italy. 

Itossi, ROMOLO. Alcone notixle Intomo a due Oecuiiii. CoftofrAjyndhM Lui^imU 86Iaii 
e lAxus fund Boh. (Coltof^a-Cureutirntdas), rtannoftl alia barfaabietola da snodieto 
ndla Campania. — BolbMtno dd Laboraiono di Zodo-Ha GmuraU * Agrana delta R. Sewh 
Ja Saperiore d’A^rieoltura tn Portui, Vd. VI, m>. 26-43, plate I. Fortid, 1912. 

'Die damage done to sugar beets in Italy by Conorrhynchus luir 
gionii Solari was observed for the first tiino during the spring of igo6 
in some fields in Campania, whence in the space of a year this beetle 
spread throt^out the neighbourhood. Conorrhynchus luigionii^ in the 
adult state, devours with surprising voiadty the leaves even of the young> 
est plants and in the larval form it destroys the pulp of the root. 

Lixus junci Boh. appeared contemporaneously with the above men* 
tioned pest in the st^r beet fields of the same district, and spread there 
more rapidly. Hus is due partly to the fiict that it is able to fly and part¬ 
ly to its practice of attac^g garden plants besides sugar beets. The chief 
injury is caused by this beetle when the beets begin to germinate, since 
the females deposit their egg? at this time in holes, whi^ they excavate 
with their rostra in the stalks of the plants. Nearly all the beets thus 
attacked die, being actually cut in two. Other eg^ are laid along the 
veins of the leaves when the plants have developed well. The larvee, as 
soon as they hatch out, excavate long galleries in the roots, gnawing away 
a good deal of the pulp. 

As a means of controlling both these beetles, the writer especially 
recommends seeking out the adults in their hiding-places : under stones 
or dods, in crevioes of the soil and under leaves, thus entirely freeing 
the fields from these pests. As a supplementary measure only, the leaves 
of the beets may be treated with insectiddes (different solutions of ar¬ 
senic salts ; with a 4 or 5 % barium diloride solution ; arsenite of sodium 
at 1.5 % with the addition of 10 lbs. of flour to every 100 gallons of so¬ 
lution to make it stick; carbon disulphide; arsenate of le^ from x to 
1.5 % ; copper arseno-acetate at 0.15 %). 

X96 - Soseot Parasites ol Airipiex hoHeasis, 

NoEi., Faux.. : I,eB de rArroche. — BvUehn du Laboratotre rigtonal tTEnUuiuilo- 

gte Agrieole, First Quarter 19x3 (Jan.-Marcib), pp. 6-8. Rouen, 1913. 

The writer enumerates the numerous insect parasites cf this kit¬ 
chen-garden plant 

Coleoptem: Mecaspis jasciatus MflUer, Cassida margetritacea Fb., 
C. nebulosa h. 

Hemiptera : Aphis papaueris Fb., A. aPripKcis Fb., another undeter¬ 
mined spedes of Aphis, two undetermined PsyUids, Trioza airiplicis 
I4dit. 

I^pidc^tera : Ardia caja L., Hadena aleracea I<., AgroHs ianthina 
Hb., A. ih^ia Hb., A. sigma Hb., A. plecta Hb., A. putris h., A. ripae 
Hh„ Caradrina supersies Hr., Mycierophm punicea God., Mamesira piero- 
grina Bh., M. chenopodii M. suasa Hb., Hadena atfipUcis Hb., 
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Hydroecia micacea Bsp., Calocampa exoleta h., Broiolomia metiadosa Hb., 
EupUkecia subnoiata Hb., Cidaria chenopodiata S. V., Gelechia naevijerella 
Ditp., G. atripliceUa F. R., G. ohsoUteUa F. R., G. hennanneila Fb., Htho- 
dines roeseUa, Coleophora unipunctella 2 ^ 11 ., C. hmotaieUa Zell., C. fLava- 
gineUa RL, C. annulatella T^t., BtUalis chenopodieUa Hb., Spermor 
tophlJtora komigit 1^., Goniodotna awogutUlla F. R., Pterophorus pte- 
rodaciylus 1 ,., Coleophorus stephanit Joatmis and one undeteimined moth. 

Diptem; Pegomyia hyosciami li&cq., Asphondilia conglomerata 
Stefeni, A. punica M^rchal, five undetermined 0eddom3^ds, StefanieUa 
trinacrias Stefani, 5 . atripiids Kiefi., 5 . hrevipalpis Eiiefit. 

Acari: Eriophyies heinii Nal., E. brevipes Nal., and one undetermined 
species of Eriophyies. 

197 - Enemies of fhe Spfnadi. 

Nacs>, PAUi..: fftmemte des ^^nards. — BtiSatn du Laboratoirt rigtonal tEntomo- 

iogit asrieob. First Qnartor 19x3 (Jaii.- 2 fardr), pp. iS‘X4. Ronen, 1913. 

A list of the parasites of this kitchen-garden plant: 

Repidoptera: Ardia viUica Hb., Amphipyra iragopogonis h., Heluh 
dines roesella I 4 . 

Nematoda: Heterodera schacKHi Schmidt, E. radioicola Greefi. 

Fungi: Peronospora effusa Giev. (i). 

Z98 - The Elegant Grasshopper. 

Tit AgrieuUvrat Journal of tit Unfoii of South Africa, Val, IV, No. 5, pp. 733-733. Pre¬ 
toria, November X9xa. 

Zonocerus elegatts, the Elegant Grasshopper, known to many farmers 
as the “ stinksprinkhaan,** causes much damage every 3^r in many parts 
of South Africa. In 1911, it was unusually abundant in parts oi the 
Cape Province and of the Transvaal. 

The insect is especially troublesome in gardens and orchards; it 
is particularly fond of fruit and will attack almost any kind of vegetable, 
even including onions. 

As the ele^t grasshopper does not move m swarms, nor migmte 
for, its control is a local matter and its presence is little regarded by the 
Central Government. 

Many insecticides have been used for its destruction, but the results 
have not always been satisfeictory, owing to the dangers to plants and 
cattle which are incurred by their employment. 

The most practicable way so fer known of dealing with the pest 
in gardens, appears to be the coUectian of the young grasshoppers in nets 
(similar to butterfly-nets but of stouter material), or in an improvised 
bag. The insects should then be turned into a vessel containing a stnaTl 
quantity of paiafiSn floating on water. Thousands may be cau^t and 
Idhed in a few minutes in this manner. 


(ua.). 


(*) 8ee No. 579# B. Hardi 191a and No. 70, B. Jan, 1913. 
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199 - The Green Oak Tortriz in Italy. 

CrccoNi, OiACauo. Ifi. Tcatnce delle querce m ItoUa {Tortnx viniaina I,) Bclltfttno 
da Laboratono dt Zooh^ta Gwtraie e A^rata dOla JR. ScuOa Sitpmor* (FAgneoltura 
in Portia, V6l VI, pp. 308*319, flgB. 1-6 Portia, 191a. 

In 1911 for the first time a slow and contmually incieasirg destruc¬ 
tion of the oak leaves due to the attacks of the larvae of the Green Oak 
Tortiix [Tortrtx viridana I^.) was observed in the oak woods of some dis¬ 
tricts of Venetia, Romagna, Tuscany and the Marches. In 1912, the attack 
was repeated and with still more serious results. 

This insect, which is widely spread in Central and South Europe, Fin¬ 
land, South Sweden and Norway and in Asia Minor, had hitherto only 
been observed in North and Central Italy; but according to the data 
collected by the writer, it is equally common in the South. 

Sig. Cecconi gives a systematic description of the species, followed 
by some biological notes. The moth appears in Italy from the 20th of 
May to the 20th of June. The female lays its eggs around the buds, 
or in their vicinity; the eggs survive the winter and only hatch out in 
the spring, when the larva begin to devour the leaf and floral buds, ^d 
attack the young foliage, of which they only leave the veins, festening 
tbfttri together with silky threacb. When the larvae are full-grown, 
they devour the other leaves, only sparing a fragment here and there at¬ 
tached to the principal nerves. The leaves, or rather leaf-fragments, are 
fastened together and rolled, thus forming a shelter for tlK cateipiller 
during its moult. When about a mcmth old, the caterpillar pupates 
•within this envelope. 

The trees of an entire forest may be completely defoliated by th^ 
caterpillars, which sometimes devour even the axes of the catkms, which 
fall, and also the peduncle and base of the young acorns. This causes, 
if not the death of the tree, at least a hindrance in its development and 
hence in that of the wood, and brings about the loss of the fruit. 

The measures of natuml control which axe most recommended are 
the protection of the insectivorous birds found in oak-woods (tits, war¬ 
blers, finches, etc.) together with the protection and diffusion of natu¬ 
ral parasites of the pest. In 1911, the writer succeed^ in breeding w- 
ious Hymenoptera (seven Ichneumomds, one Bracomd, two Chakads), 
and three Diptera. The writer comes to the conclusion, from his exam¬ 
ination of the material received in 1912. and from comparing the r^fs 
of this year's breeding with those of 1911, that at present the Ichneu- 
monids (and espedaUy Pimpla mculaior F.), which are the c^^t 
parasites, are only found in Venetia. In Tuscany, on the other ha^ 
there are Braconids and Chaldds, as well as some Diptera. No paraates 
were obtained from the material from the Marches, which however does 
not prove their absence in this district. If the Ichneumoni^ w^ num¬ 
erous in the forests of Venetia, they, as well as the B^comdS'j?^*^ 
and Diptera, mi^t with advantage be transported to other districts. 

Artificial remedies have so far proved practically useless. 
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aoo ~ HabdopbsLga. s&iieiperda damaging Willows in Italy. 

Cbcook], Giacomo l,a Rabdo£a^ distmttnce dei aalua m Italia [Rkabdophaga stihct- 
perdA Dnf).— BoHditno dsl Laboratono d» Zoolo^ta Generaie s A^ana R. Scuola 
Sitpenore *n Potita, Vol VZ, pp. 330*330, figs 1-3, plate IL Portia, xgxa 

The WiUow-wood Midge (Rhabdophaga saUnperda) was discovered 
in 1841 in Fiance, Anstiia and Germany. The writer was the first to 
record its occurrence in Italy—in the Province of Florence, in 1910, 
on Salix edba L. Outside Italy, this midge attacks other species of wil¬ 
lows and also Poptilus alba I4.. It is ininrious only in its larval condition, 
when it tunnels into the wood of young trunks and branches. At first 
the cortex of these portions remains intact and of the same colour as un¬ 
affected parts, while the exterior has an irregularly undulating, mam- 
milated appearance. Gradually the colour of the cortex changes, be¬ 
coming a reddish-brown, and slight longitudinal cracks appear. The 
cortex continues splitting longitudinally, and when the time for swarm¬ 
ing comes, it appears comj^etely perforated, becoming continually 
dicker; then it dries up and gradually becomes detached, and the frag¬ 
ments fall to the ground. Thus the cavities made by the larvse are ex¬ 
posed to view, and the wood assumes a blackish colour. 

IxL the meantime, the tree has begun to react, forming a cicatrice 
all round the zone occupied by the cavities of the larvse. As, however, 
the females prefer laying their eggs around the injured zone, the des¬ 
truction continues in the second, the third, and even the fourth year, 
provided the trunk and brandies are of a suf&dent size. In this case, 
the affected zone extends in length and width, so as to almost completely 
endrde the trunk, or branch, winch then breaks off at this point. 
The upper portion of the larva-infested zone withers very soon, so that 
the tto stems and the branches break off directly after the first or se¬ 
cond year’s attack. 

So far, no pn.Ta.rites of Rhabdophaga saHciperda had been mentioned, 
but the writer, in three years’ consecutive breeding, obtained five be¬ 
longing to the Hymenopteia {Plaiygaster sp., Eutelus sp., Tridyminarwn 
sp., Torymus Upulariartm Zett. and Eurytoma sp.), which will be des¬ 
cribed in anotter work. 

As a remedy against the midge, it has been recommended to cover 
the infected parts d the tree with a viscous substance, so as to prevent 
the exit of the pupee and the adult insects. The infectdl parts may also 
be cut off and burnt. 

According to the writer, use can be made of the five above-mentioned 
parasites and especially of Torymus Upvlarianm, which increased so 
much from 1910 to 1912, that it alone destroyed 60 per cent, of the lar¬ 
vse of the m£^ in some trunks and branches. 
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aox - An Insect Pest ol the » Curzajong” (BmbyebHon), 

Fxencb, C. Junr. In The Jonmal of the Department of Agncutture of Vtetona, Anstraba, 
VdL X) Part ix, p 662, z plate. MeSxmme, November 1912. 

The “ Cuxrajong ” {Brachychiton populneum R. Brown = StercuHa 
diversifolia G. Don), 15 much cultivated in Victoria (Australia) as an 
ornamental tree in large private gardens, public parks and avenues, 
etc. In times of drought, iu some parts of the interior of Australia 
starving stock have been saved by eating the leaves of these trees and 
also the roots, if they happened to be exposed. 

A Psyllid, Tyora sierctdiae Froggatt, attacks the leaves of the 
“ Currajong,*' which causes them to become discoloured and spmls the 
appearance of the trees themselves. The parasite was first discovered 
at Forbes, New South Wales. 

The most effective means of dealmg with this pest is to spray the 
trees with kerosene, or benzol emulsion, pine oil spray, or any other 
mixture whidi kills insects by contact. 


RUGGERI AIiPR^DO ~ Gtrmte rufionuAiU, 
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FIRST PART. 

ORIGINAL ARTICLES 


Agricultural Economy of Japan; Principal Features; 
Present Conditions of Production. 


Dr. Yokoi (Toststoshi) 

Proftssor of AgrieuUurdl Sctwc* ai iJu Imperial Unitentiy of Tokvo. 


In giving the following descriptiQn, the anthcn takes as gec^iaphical 
limits so-called “ Old Japan/’ that is, the Main Island, Sh^ku, 
Elyushu, and the small island, bat not Holdmido, the I^oodioos, the 
newly acquired domain in Formosa, nor the continental colonies. 

Since the Country is so greatly extended from south to north, the 
agricultural products obtainable within the limits of ** Old Japan " are 
quite numerous, induding many of a sub-tropical nature side by side 
^th the staples of the temperate zone 

Moreover, varied formations of underlying rods give rise to so many 
lands of soils, that the full study of the agronomy of the Country is, as 
may be readily supposed, by no means an easy task. 

In one point, however, every part of the ** Old Japan ” is alike, 
and that is in the great number of small farmers on holdings that are 
perhaps too small. It is a striking fact and one strange for so dd a coun¬ 
try, that, exduding Hokkaido, only 17.5 % of the total area is under 
cultivation. Putting the population at 50 000 000 of ■which 60 % be¬ 
long^ to rural population, it is no wonder that the average size of a farm 
on which a family with 4 to 7 members must subsist, is only i cho 
(2 ^ acres). This gives rise to an intensi've system of farming, or rather 
of cultivation, for little is done in the way of laiang livestock except 
in hilly districts or on waste lands that cannot easUy be tilled. 

The so-called " Areas under Cultivation,” which are by far the most 
important from an economic pdnt of ■dew, are mostly devoted to the 
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cultivatian of ceieals and other important stajdes, and not to forage 
crops. Evidently, much labour is needed and fertihsers must be abun¬ 
dantly used for tins purpose. Hie system of land tilling remains prim¬ 
itive and the work is done mostly by hand, although the use of domes¬ 
tic animaTs for agricultural operations is so needed. Farmers do not 
venture to purchase efFdent farm implements of modem type, as they are 
too espensive and they might not pay. In one word, the hmd is the prin¬ 
cipal fector in cultivation, and “ Spade Farming ” is an apt designation 
of the system of farming throughout the Comtry. 

CutiivaUon of grain crops. — Rice is the most important and the most 
extensively cultivated crop, the acreage of “ ta " or paddy fields, the 
land specially devoted to it, being 2 8S0 000 cho, that is mme than half 
of the total area under cultivation, estimated at 5 660 000 cho including 
Hokkaido and the Loochoos. Moreover it is cultivated in ordinary 
or upland fields where upland rice is grown. Indeed in paddy fields a few 
other crops sudi as rushes for matting are cultivated to some extent in¬ 
stead of rice, but in warmer parts rice is often grown as their after crop too. 

The greatly increased price of dice may make it feasible to bring 
under cultivation waste areas wMdi have remained so owing to lack of 
water for irrigating purposes. An outlay of capital for irrigating ditches 
would bring a large area into for the production of rice. Even now, 
the slopes terraced high up for the cultivation are one ofthestriking feat¬ 
ures in the landscape of the Country. Where water is available, the rice 
field is never absent, although in tiae northern sections of the Empire 
the industry is risky as the summer is not sufficiently long, the middle 
of Hokkaido, or more exactly 44^ N. being the limit of this crop. 

The labour necessary for laying out of rice field, sowing, transplant¬ 
ing, weedmg, and harvesting is that of ao to 40 hands for an area of 
X ion ^ acre); a good yield for one ton is 3 koku (1 koku almost 
5 bush^) or even to 4 koku oa the best fields. 

The average annual crop of rice in Japan is considered to be 
50 000 000 ko^; the actual production is, hofwever, somewhat larger 
than the above figare,as tonners generally h^tate togive the exact yield. 

Out of the total area of ** ta ”, neariy 39 % can be dried upin the 
winter months and planted with other crops, such as barley, rape-seed, 
green manure, ete., '^us securing two crops a year from the same ground. 
The remaining lar^ portion, 61 % of “ ta ” may be reckoned as wet all 
the year round, and this might be tamed with advantage into ”Dry 
Paddy Fields ” by introducing a suitable system of drainage. 

Next to nee in importance comes barley. This cereal is cultivated 
almost throui^out Japan and is of two kinds, — the naked and the or¬ 
dinary varieties. The former has for its zone the whole of the southern 
part of Japan, while the latter is extenavely cultivated in the rest of 
the Empire. Unlike in Europe, this cereal forms here a staple food-stufi 
of the people, especially among the agricultural portion; it is Hkewise 
used to feed ^torses and is made into malt, since beer brewiug has come 
into considexabte importance 
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Other cereals such as wheat, millet, foxtail, Italian millet, barnyard 
millet, and buckwheat are also raised, lid^ze is cultivated almost alone 
in mountainous districts and there it is a staple article of food. 

leguminous products such as peas, soy-beans, kidney-beans, and 
red-beans {Phaseohts radiatus) are amcmg the important crops. Among 
root-crops, sweet potatoes, daikon (a sort of radish), the taro root (colo- 
casia) and potatoes are widely rai^. Sweet potatoes thrive wonder¬ 
fully in the southern provinces, while daikon is extensively cultivated 
all over the Coimtry. The former is a regular article of diet in many 
of the producing provinces, and so is the latter in the cooler parts of the 
Country. 

Cidtivation of Industrial Plants. — " Intensive forming " naturally 
necessitates the cultivation of such industrial plants as assure a higher 
remuneration than ordinary food crops. The areas so used are quite 
extensive and come up to 4.82 % of the total area under cultivation, 
which is greater than that in other countries similarly situated. Tea, 
whidi is grown principally on hilly districts as well as in ordinary fields, 
is an important article of commerce, and is universally used for making 
the national bevemge. 

Tobacco culture is not without importance; since the introduction 
of the state monopoly, the area devoted to it has decreased although 
the value has not suitered any reduction. 

Sugar cane is still cultivated in many places, but it has lost its former 
importance. So also has cotton in a greater ^gree, thot^jh efforts are 
being made to grow it in some parts of the Bmpiie. 

Vegetable wax, which is obtained from the berries of the rhus tree, 
is produced in the warmer parts of the Country on land of little value. 

As to indigo, as may be supposed, the substitution of artificial indigo 
has considerably demoralised t^ martet, and has reduced the area under 
cultivation. 

Among textile plants, hemp retains its importance. Lately, the 
cultivation of rushes in the manufacture of matting is becoming a pay¬ 
ing business, espedaUy in the western part of the Country. The finish^ 
product thus made is steadily finding an increasing market both at home 
and abroad. 

Osiers are produced for making into baskets, light portmanteaus, 
etc. Osiers are grown both on wet and dry land. 

Among oleaginous crops, rape comes foremost iu the list. The 
plant was once cultivated in upland fields, but in these days it is grown 
mostly on rice-fields as a second crop. Owing to the use of petroleum 
and other methods of lighting, rape-^ed oil 1^ lost its old position oi 
impcnrtance as an iUuminanti 

We have elsewhere referred to the fact that no forage crop of impor¬ 
tance is produced. In place thereof, however, we have the leaves of the 
mulberry tree used in feeding silk-wonns. Needless to say, there is not 
a province where the cultivation of this valuable tree is possible in which 
silk-worms are not raised. 
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Ltve Stock. — Among domestic animals, hoises and cattle are by far 
the lai^st in number. They both do great services as beasts of burden 
and in agricultural operations. Cattle are, however, far smaller in num¬ 
ber than in other countries. Cows are generally put to work in tilling 
land. 

As to the dairy industry, its importance is far behind that in Euro¬ 
pean countries. A limited number of milk-men are found in urban 
districts only to furnish the city people with fresh milk. Cheese and but¬ 
ter are too little to be of any significance. 

Many fanners who have been hitherto exclusively occupied in the 
cultivation of nee and other field crops are now turning their attention 
to the more profitable live stock. The fattening of domestic animals, 
which has been little practised so far in the Country, has been introduced 
in a few localities and promises a good future. 

As referred to in the first part of this treatise, both hoises and cattle 
are raised mostly in mountainous districts, where land is less valuable 
or where the cultivation of rice is hardly possible. Particular mention 
of horse laisiag is uunecessary here. CalvK are generally sold before 
they are a year old ; they are bought and reared for some time by farmers 
in tibe plains and they are resold. Hiey often change hands three or four 
times l^fore attaining thdr full maturity. Goats and swine are now being 
raised in many provinces 

The and (Hher Industries. — The poultry industry is coming 

into vogue among farmers as a secoudary one, although still a large pro¬ 
portion of eg^ is imported from neighbouring countnes, especially from 
China. 

Pish axe raised in many places. C^rp, which are highly prized as 
an artide of food, ate sucoessfhily propagated in rice fields; wHle these 
are still covered with water in the early stages of rice cultivation, there 
is sufficient water for young fish. 

Sericulture, or cocoon culture, is carried on all over the Country 
and is a valuable resource of the people and the country at large Some 
of the farmers reel their cocoons themselves, but most of the cocoon 
raisers sell their products to the middlemen who resell them to the filatures. 
The industry wMch is so lucrative fnan one point of view is not without 
its evils from another, for the profits ate such that nowada]^ many who 
were formerly steady thrifty country people have formed luxurious 
habits which are most injurious to them. The production of bivoltine and 
trivoltine cocoons is increasing very fast, but the continued taking of leaves 
is liable to impoverish the soU. In many places the co-operative method 
of rearing worms has been adopted, the worms being cared for by experts 
until the third stage is reached when they are divided among the fan^rs. 

Other Secondary Industries and By-Products. — Peasants are gener¬ 
ally engaged in different sorts of minor industry, beside their work in the 
fields; some earn money by jobbing while others enga^ in work as 
mechanics during theii leisure time. Pice-straw is much used in all 
sorts of work and many find oocupetior in making ropes, sandals, etc,. 
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dtuing their leisure hours. The plaiting of barley straw into braid for 
the manufacture of hats is done by the women and children of the rural 
population. These products command a good price both in the domestic 
and the foreign markets. One reason why formers in this country make 
an abundant use of fertilisers is the utilisation of straw and the conse¬ 
quent exhaustion of the soil. 

Weaving is stiU done by the women in some places; paper-making, 
silk-reeling, the weaving of matting, plaiting of chip braids, l^ket work, 
and wood working are other minorindustries, in which the agricultural po¬ 
pulation find occupation for their leisure time. These industries should, 
of course, be studied and watched by parties interested in rural economy. 

Summing up what we have said, we conclude that the area under 
cultivation in this country, even in the densely populated parts, is com¬ 
paratively smaller than in any other old country. This is due princi¬ 
pally to the mountainous nature of the Country which reduces the arable 
area. The minute division of the land hinders the use of efficient agri¬ 
cultural imjjements; and the little attention paid to the raising of do¬ 
mestic animals makes much of the hilly land of no use. 

The greater part of the farmers who cultivate paddy fields only are 
not provided with land enough to occupy their time wh^ two crops are 
raised on the same rice field, as in the warmer portions of the Coimtry. 
The busy timf* is limited to two periods of the year, and the cultivators 
have the rest of their time at their disposal. In those places where there 
is no rice-land, or where dry fields predominate, the formers have their 
titnt* better occupied in their work than is the case with the cultivators of 
rice fields only. The holders of dry upland fields must gpt their living 
in part by engaging in the cultivation of industrial plants or other special 
crops ; for the cultivation of cereals alone, with the exception of rice, 
is not sufficient for the support of their fomilies. Thus, we are dfopo^d 
to believe that the best form of land hdlding for a former is a combination 
of wet gtitl dry land in such degree, that his labour can be used to the best 
advantage. Peasants who have not sufficient land to work for them¬ 
selves must naturally engage in day labour or must get their living by occu¬ 
pying themselves in minor industries. Along the sea cKiast or in lake 
districts, they engage in fishing; and in mountainous districts they engage 
in forest work. 

Below we append data on principal crops with the acreage, mdudmg 
Hokkaido and the I/xxffioo Islands, for the year 1910 (1911^. 
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Crop* 


PiQdnctKm 


. 2949439 7 226186 46 633 376 fcofcu 231 536o40biiBhel8 


Sarley(*) . 398565 1466484 9385818 „ 46580876 „ 

Naked barley(*). 667234 1634723 7303811 „ 37250589 i> 

\yheat(*J . 499 204 1223 030 3 009 840 „ 24 863 335 „ 

Foxtail oullet. 189474 464211 2092699 „ 10385856 „ 

Barnyard millet. 61231 150016 775 313 „ 3847811 „ 

. 33300 130583 722429 „ 3390306 „ 

Buckwheat. 136391 383648 1311575 .> 6509216 „ 

Soy-bean. 478 137 1 i7i 436 3 396 716 „ 16 837 36a „ 

Red-bean . 141074 345631 965796 „ 4 793149 n 

Sweet potatoes. 283 207 718 357 83a 877 987 kwa » 6 871 243 393 Iba. 

Potatoes. 68384 167341 179397660 „ 1480030695 „ 

Ra dlfteit . Z04681 256468 6574896S3 „ 5424289885 „ 

Rape-seed . 138446 339^93 1048051 „ 8646421 „ 

i:«a(*). 50213 123022 8 x 514X3 (*)ii 67249137 » 

Tobaeoo. 29 724 72 824 10 996 866 „ 90 724144 „ 

Mulberry. 430 35o 1103847 

Hemp. 12317 30177 2 430 210 „ 20049232 „ 

Rush for mattlus .... 3704 9073 8839906 „ 72929224 „ 

Shititcd (another kind of 

mattii^. 2 225 5 451 3 894 848 „ 32132 496 „ 

Z4v! Stock Number 

Cattle . 1384183 

Hjctrees . x 564 643 

Pigs . 279 xoi 

Fowls \ Mature .la 503196 

' ' ( Young . 8145 412 


Cocoons (weight). 3 900 962 htMn. (45 382 893 lbs.) 

Green xnanuze . . 380 537 cho (930 940 acres) i 056 77 o 284 hwan (8 718 354 843 lbs. 


(*} Manufactured. 


Recent Investigations at Rothamsted. 

by 

Dr. K J. RosSEij, 

Dtfectof of tho RoUMnuted Experiment Statum, B»^and. 

For many years before their death, I^awes and Gilbert devoted their 
attention esdnsively to crop production, and this policy has been adopted 
by their successors. Investigations at Rothamsted are now restricted to 
soil and plant nutrition problems, and no attempt is made to deal with 
such subjects as jtot breeding, animal husband^, etc., for which provi- 
sioin is made elsewhere. A farther feature of Rothamsted is that it has no 
local duties to perform ; the Staff are not called upon to analyse fertilisers 
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or feeding stufEs, to advise, or to conduct demonstration plots of an educa> 
tional nature. 

The limiting hictoi in crop production in Bn^and is commonly the 
tdtrog^ supply; it very generally happens that an increased application 
of a nitrogenous fertiliser leads to increased cn^ 3rields. For reason 
fertility problems in this country often resolve themselves into questions of 
the nitrogen supply, and such questions therefore claim a very large share 
of attention. Of course the other fectors are borne in mini^ as "well, but the 
keynote to much of the work is the necessity for understanding more fully 
the nitrogen cycle in the soil with a view of ultimately controlling the 
changes that take place, reducing the losses and increasing the production 
of ammonia or of nitrates. 

The second line of investigation has to do with the possibility of the 
stimulation of plant growth as apart from plant nutriticni. Is it possible 
to find substances which are not themselves nutrients but wMdr will stimu¬ 
late the plant to greater activity in assimilating the nutrients from 
the soil or in those photosynthetical processes that enable it to utilise 
the carbon diosdde of the atmosphere ? 'Hiis work is complicated by the 
difficulty of finding an exact defibdtion for a nutrient on the one hand, and 
eliminating secondary effects on the other. 

lastly, investigations are being started on the infinence of soil condi¬ 
tions (manuies, etc.) on the composition of the crop. XnFkgland consider¬ 
ations of quality of the crop play a very prominent part; the feeding 
qualities of root and hay crops, the malting quality of barley, the bakirg 
quality of wheat being all matb^ of importance in determining the prices. 
Usually the ordinary analytical processes afford but little guidance to the 
chemist, and quality depends as a rule on some factors that have hitherto 
escaped us. As a first step in these investigations it has become necessary 
to ascertain more dosely what substances are present in the crop and to 
what variations they are liable with change of conditions. This aspect of 
the work is being developed exhaustively, as it must form the basis of any 
true eluddation of the rather vague characters summed up in the word 
quality. 

So much for the general outline of the recent Rothamsted work. We 
can now turn to details of some of the investigations. Consideiable at¬ 
tention. has been paid to the conditions under which the production of 
plant food, and especially of ammonia and nitrate, goes on. It has been 
shown that the process is mainly the work of bacteria, but that in normal 
soils the bacteria are not working at thdr maximum effdency. A factor 
has been discovered limiting the numbers of bacteria and therefore the 
amount of decomposition they effect. 

All the available evidence goes to show that this ffictor is biological: 
it is capable of growth, is put out of action by heat or antiseptics and can 
only be set up again by infection from outside : it does not, however, appear 
to consist of bacteria, and is provisionally identified with the protozoa, of 
which numbers have been found in all the soils examine d. Partially steri¬ 
lised soils from which the factor has been extinguished ate found to cen- 
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tain lai^r numtDeis of bacteria than untreated soils and to accumulate am¬ 
monia and nitrates at a greater rate : they are, as might be espected, more 
productive. Methods are being worked out for applying this kind of soil 
treatment on the large scale, tmt instead of setting up a large number of 
field plots to discover some cheap and convenient process, tJ^ simpler al¬ 
ternative is adopted of mdudng horticulturists who go iu for intensive 
culture to adopt some of the methods known to work. This has proved 
very satis&ctory and has led to a considerable cheapening of the method, 
besides revealing some of the difficulties attendant on its application on the 
large scale. 

Tlie laboratory investigations are proceeding on two lines. A number 
of obscure soil problems are being examined and cleared up in the light of 
this new conception of the existence of two opposing sets of organisms. 
For example, changes in soil temperature are known to have but little 
efiect on numbers of bacteria ; this has been traced to the presence of 
the detrimental organisms, for in partially sterilised sods from which they 
are absent the bacterial numbers show the normal diange with changing 
temperature. Sickness ” in greenhouse soils and in sewage soils has af¬ 
forded some interesting studies which have demonstrated that the detri¬ 
mental organisms are an important &ctor in bringing it about. Indeed 
it seems to be a general rule that conditions tevonrable to active life in the 
soil may become unfiivourable to productiveness through encouraging the 
detTi me ntal organism, while conditions temporarily un&vourable to active 
life may be beneficial to productiveness through destro3dng them. 

Further light has been thrown on the action of lime on the soil. It 
has been shown that dressings of lime sufficiently heavy to kill protozoa 
cause a marked incteasein bacterial numbers and in the rate of production 
of plant food, the phenomena beiag entirely amilar to those produced by 
otiter methods of partial sterdisaticni. 

This new conception is proving very useful in clearing up old difficul¬ 
ties. A zoolopcal survey of the soil feuna is being made by Mr. Goodey, 
jmd as the ot^nisms are picked out they are studied to see whether it is 
likely that they could lead a trophic life in the soil or whether they are tliere 
only as cysts. A large number of organisms are being found and the work 
is e^ridently going to take considerable time, but it will we hope lead ulti¬ 
mately to the actual identification of the detrimental organisms. 

The problem of uitrogen fixation is also under investigation. When 
land at Rothamsted is left in ^nss, or allowed to cover itself with wild 
vegetation, its percentage of nitr{^ rapidly increases. How much is 
due to symbiotic fixation and how much to the free living Azotobacter is 
not easy to decide, but Dr. Hutchinson has shown that, under the condi¬ 
tions actually obtaining, Azotobacter can fix considerable quantities of 
nitrogen. Tte percentage of nitrogen present in a mixture of sand and 
mop residues increased when cnltures of azotobacter and cellttlose-decom- 
posmg organisms were added, but not otherwise. Growing plants were 
able to utilise the nitrogen thus fixed. Again, when sugar was added to 
some of the nitrogen-starved barley plots, an increased crop was obtained 
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similar to that which a dressing of nitrogenous manure would have given. 
Xbis results however, was only obtained when the sugar was added in the 
warm autumn weather ; in cold spring the sugar had a d^eterions efEect. 

The gains and losses of nitrogen compounds by rain and drainage water 
have long been under investigation at Rothamsted. Analyses made on 
a systematic plan by Dr. Miller have shown the low amount of nitrogen 
compounds in rain coillected at out-lying lighthouses, atid the uniform and 
somewhat higher amount contained in rain collected in country districts. 
In towns, however, a larger quantity is present About 4 lbs. of uitroge; 
per acre is thus brought down each year to the soil. The losses by drainage 
are much more serious. Dysimeter experiments continued over a period of 
25 years and still going on, have shown that about 50 lbs. per acre of 
nitrogen compounds, chiefly nitrates, were lost each year in the drainage 
water for the earlier part of the period, and about 35 lbs. later on. The 
lysimetexs are kept without crop or manure, and are uncultivated except 
in so far as is necessary to remove weeds. When last the percentage of 
nitrogen in the soil was detennined, the loss of nitrogen was found to 
he practically equal withiu the error of experiment to the amount of ni¬ 
trogen recovered in the drainage water. Under these conditions, there¬ 
fore, the essential change in nitrogen compounds appears to be confined 
to ammonia production and nitrificaticai. But on the cropped plots where 
large quantities of manure are added other losses appear to go on, which 
are now under investigation. 

We now pass on to the plant work. The amount of growth a plant 
makes in a given soil is known to depend on the amount of food suj^ed, 
and this relationship forms the l»sis of the oonnection between the plant 
nutrition work and the soil work. But a hypothesis is current, and is 
backed by sufl 5 cient drcumstautial evidence to makt it worthy oi censi- 
detation, that inoiganic plant poisons act as stimulants to growth if sup¬ 
plied in sufficiently small quantities. If this hypothesis were well founded 
it would introduce a wholly new set of factors into plant nutrition relation¬ 
ships, and would, in addition, form a basis for iicqportant practical develop¬ 
ments. Very careful water cultures have therefore been made by 
Dr. Winifred E. Brenchley to test this hypothesis as completely as possible. 
The compounds tested have been copper sulphate, manganese sulphate^ 
zinc sulpi^te, sodium axsenite, arsenious add and boric add, and a wide 
range of concentrations has been adopted. Numerous plants have been 
tried, but on the whole barley and peas have proved most satisfactory. 
Copper sulphate was invariably toxic even in suA high dilutions as i part 
of salt to ten million of water. The effect varied, however, with the plant 
and was somewhat masked in presence of nutrient salts. It is not entirely 
simple. The fact that boric add decidedly increased the growth of peas, 
but never that of bailey, raises the interesting quKtion whether boron is 
in some way advantageous to the pea and therefore to be regarded as a 
nutrient. Some spedfic effect is c^rly indicated and the hi^pothesis is 
shown not to hold in its general form. 
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Starting from the other end, i. e. from the soil, an attempt has been 
tng ^lp to ascertain whether any tozins are thrown off from the roots of plants 
that will adversely affect succeding crops. A hypothesis to this effect 
has long been current, and has been defended by the United States Bureau 
of Soils. Plants have therefore been grown in succession in the same pots 
of soil, 3fear after year, and their 3rields have been compared with those ob¬ 
tained when a rotation was adopted. The results were entirely negative 
jid no sjratematic difference could be observed : we are forced to conclude 
that if any toxic property is developed in soil by the growih of a crop its 
effect is transient and does not persist long enough to affect a subsequent 
crop. So far our attempts to ffnd toxins in the soil have resulted in failure. 

An important piece of ecological work has been carried out by Dr. Bren - 
chley, in tradng the relationship betweoi the weeds of arable land and the 
soil and the crop. A definite association was found to exist between the 
weeds and the soil, the determining factor being, however, the texture of 
the soil rather than its geological od^, excepting only in the case of the 
chalk soils. The association was sometimes so dose that it extended over 
a wide area ; thus Euphorbia exigua and Ranunculus arvensis were always 
seen on heavy loams or days. Sometimes, however, the association is 
affected by dimatic or other factors : thus Matricaria iwjdora was common 
on day in Bedfordshire but absent near Bath. The two cases are dis¬ 
tinguished as General and I/xial Association. Very few plants, however, 
could be said to be symptomatic of soil conditions in the sense of being 
restricted to any one type of soil; but a good many plants are characteris¬ 
tic, i. c. are more frequently found a^odated with one soil than with any 
other. Runtex Acc/oseUaj Spergula arvensis and Sderanthus annuus may 
be regarded as symptomatic of soils giving no carbonate reaction with di¬ 
lute hydrochloric add. A relationship also exists between the weeds ard 
the crop: Planiago lanceolata and various spedes of Geranium are very 
common in temporary grasses (“ seeds ” crops), while Poa annua, Poly¬ 
gonum auriculare and P. Convolvulus are very rare. No doubt the condi¬ 
tions of cultivation account for this. It is suiprismg how many of the 
weeds belong to the Compositae, at least half the genem of this order provid¬ 
ing spedes ^ weeds; on the other hand Rcsaceae and Legutninosae supply 
very few weeds. 

The larger problem has been investigated of tracing the relationship 
between the system of agriculture practised and the soil types as charac¬ 
terised by tnechauical and chemical analysis. The South B^tem portion 
l^gland was selected as the area ci examination, and various correla- 
tioos were traced between the aual3rtical data and the properties of the 
soils. Oonsideraticin of these, however, is best deferred until the condu- 
sioa of similar surveys which are being undertaken in other jarts of the 
country. 

The third division of the work, dealiug with the composition of crops, 
has only recently been undertaken. Mr. Davis has begun with the st^rs 
and has made a careful survey of the methods in use for estimating them 
in plant products. The analytical difficulties are very considerable, ard 
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unstispected sources of error lia\’e been revealed in some of the methods 
in use. In particular the necessity for using basic lead acetate in rel¬ 
atively large proportions for the purpose of eliminating amino-adds, 
tannins, etc., and the subsequent removal of the lead by sodium carbonate, 
gives rise to difficulties in estimating cane sugar because the sodium ace¬ 
tate thus formed protects it from invemion by weak adds. Objection can 
similarly be raised against other methods ; but the progress that has been 
made up to the present fully justifies the hope that a satisfectory solution 
will be found of the various difficulties encountered. 

In condusion, it may be stated that no bulletins are issued from Rot- 
hamsted. The sdentific papers dealing with Soil Fertility in any of its 
aspects, chemical or bacteriological, are published in the Journal d Agri¬ 
cultural Sdence : those dealing with the botanical side are published in the 
Annals of Botany. Papers intended for farmers are published in the 
Journal of the Board of Agriculture. 

PublicaUons of ihe Roihamsied Staff 
on the subjects discussed above. 

BvBKCBLBst, Dr. WnraramD B. The Weeds of Arable I^and in Relatian to the Sdls on 
which they grow. — Aiuidls of BOamy, X9IZ, 86, i 55 ; 19x2, 96 , 95: 19x3, 87 . 

The Infliience of Copper Sulphate and Manganese Sulphate upon the Growth of Bariey 
— AnmOs of Botany, 19x0, 84 , 571. 

Goonsy, T. A cxmtxibution to our Knowledge at the Protozoa of the Soil. — Proctedin^ 
of tha Royal Socloty, igix, 84 , sB. 163. 

Hall, A. D.andBxTSSSLL, Dr. B. J. Soils at Kent, Surrey and Sussex, pub. by the Board 
ct Agriculture. 

Soil Surveys and Soil Analyses. — Journal of AgriauUural Sctmeo, igxz, 4 , 18a. 
HnxBs, Dr. H. H. }. The Amount and Comporitiaa of the Drainage tbiouelh umnannred 
and uncropped land. Bamfldd, Rothamsted. — /. Agr. SoL, 1906, 1, 377. 

The Amounts of Nitrogen as atn-memia. and as Nitric Arid and of ChliCBlne in the Rain¬ 
water collected at Rothamsted, — /. Agrie. Sei., 1903, 1, aBo, 

Rtjssbll, Di. B. J. and HOTCHUfnoN, Dr. A. B. The Bffect of Partial Sterilisation of Bril 
on the Production of Plant Food. — /. Agrtc. Sal., 1909, 8, in. 
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The Present Organization 
of the Meteorological Service in Italy. 

by 

Prof. I/. Paiazzo 

Director or the JRoyal Central Meteoroiogical and Setsnudogual Office of Italy. 

In Italy the lifeteorological Service is directed by the Royal Central 
Meteorological and Seismblc^cal Ofiice in Rome, which depends from the 
Ministry of Agriculture, Industry and Commerce. 

In a paper under the title of " Meteorology and Seismology ”, which 
is one of the monographs collected in the work published under the 
ausjdoes of the Government and of the R. Accademia dei Lincei on the 
fiftieth anniversary of the proclamation of the Kingdom of Italy (i), I 
had occasion to draw up the history of the Meteorological Service in 
Italy from its inception, through its successive stages of development, to 
its present foim. In tl^ paper I shall not refer to the past, but shall 
limit mjreelf briefly to the actual state of the organization of our service. 

StaU network of meteorological observatories. — The Government 
network consists of observatories, of temperature and rainfall stations 
and of simple rainhill stations. In the observatories observations are 
made of all the principal elements of climate : barometric pressure, tem¬ 
perature and moistare of the air, direction and velocity of the wind, 
cloudiness, doud forms, and rainfall. The most important observatories 
possess, b^des the usual non-recording instruments, the various appa¬ 
ratus that register pressure, temperature, hygrometric conditions (gwer- 
ally self-regtsteriug instruments of the Richard type are adopted), rain¬ 
fall (Richard or Palazzo type), honis of sunshine (Campbell SSnkes helio- 
;^han<^raph), wind (anemometroscopes re^teiing by mechamcal or elee* 
trical means, Brassart*s types). The temperature and rainfall stations 
are provided only with rain-gages and maximum and minimum thermo¬ 
meters ; they record also the direction and estimated force of the wind 
and the state of the sky. l/sstly, the rainfall stations limit themselves 
to observations on the fall of rain and of snow. 

Mjany of the observatories are attached to higher or medium educa¬ 
tional institutions, among whidi we indude university astronomical ob¬ 
servatories, whidi carry out as a rule afao ordinary meteorological obser¬ 
vations ; but the greatest number of the stations are conduct^ by pri¬ 
vate persons, sdioohnasters, munidpal secretaries, parish priests, mo^. 


(z) CtnquaiHta rmm di atona UaUana (i86o-xgxo). Tip. ddla R. Acc. del T^ncci^ 
Roma T9TX. 
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managers of estates, etc. The practical schools of agriculture also, but 
not all of them, have meteorological observatories, and the semaphores 
of the Royal Navy and the port captains* offices also forward meteoro¬ 
logical data to the Central Office. 

The above-mentianed university observatories and the five Ro;^ 
Seismical Observatories; Rocca di Papa, Isdiia, Catania, Pavia Said, 
are supported by the State, as well as the mountain observatories on 
Monte Rosa, at Sestola-Cimone and at Tiridlo (Catanzaro), but beyond 
these three there are in Italy no other ezdusively meteorological obser¬ 
vatories, directly and entirely supported by the Government. A few of 
the observatories of the network are in receipt of subsidies from the 
Communes or Provinces ; but on the whole it may be said that the 
service of our meteorological stations is performed gratuitously, inasmuch 
as the Government grants only small subsidies as compensation or for 
the upkeep of the o^rvatories and whidi in no case can be coosidered 
as salaries for the persons entrusted with the ol^rvations. 

In almost all the capitals of the provinces there is a principal ob¬ 
servatory, the director of which has the high surveillance over the tem¬ 
perature and rainfall stations which form the provincial network. 

According to a list drawn np on Jannaiy i, 1913, there are in Italy 
177 observatories, 314 temperature and rainfall stations and 112 simple 
rainfall stations; these latter are established by the provmdal offices of 
the State Gvil Bn^neers and by improvement contractors and associa¬ 
tions. Considering also about 30 stations belonging to agricultural 
schools, port authorities and semaphores, which register rainfall readings, 
the total number of rain-^ges in Italy is at present 630. 

As for the most part obpervatories and stations have been founded 
by private initiative, it was not to be expected that the distribution of 
our stations would be very uniform ; indi^, while in several districts, 
like the valley of the Po and the Salentine peninsula the stations are 
very dose to each other and sometimes more numerous than necessary, 
in other regions they are scarce. TMs, for instance, is the case in the 
province of Grosseto, in Calabrm and in Sardinia. It would be espe¬ 
cially desirable to have a greater number of stations for the record of 
T ftitifqll particularly in the mountainous parts of the country, which would 
be very valuable for the study of the rivers and for the utilization of 
their water. 

The Central Administration intends, as soon as the means at its 
disposal allow it, to increase by about five hundred the number of lain- 
S^Lges, distributing them in those districts where they are least nu¬ 
merous. 

The regulation hours for ordinary meteorological observations for our 
network of observatories are 9 a jn., 3 p. m. and 9 pjn.; besides which 
those observatories that have to send tdegrams in tte morning for 
the weather forecasts, make their otservations at 7 ajn. A few obser¬ 
vatories ayd some semaphores take a supplementary observation at 
n ajn, and forward it by telegiam to the Cttitral Ofl^. 
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The three observations of every day are written on special forms 
and are sent to the Central Office every ten days ; while the tempera¬ 
ture and rainfall stations use monthly forms, that is they are sent off 
at the end of every month. Similarly on the last day of each month 
the Offices of the State Civil Engineers send the Central Meteorological 
Office a copy of their rainfall readings. 

Distfihidion of the duties in the Central Meteorological 0 -ffice ; Section of 
Climatology. — The Central Office, besides the Secretary’s Office which 
attends exclusively to correspondence and to administrative affairs, has 
divided its work into five sections: Climatology, foiecasts, agriculture 
and storms, physics, seismology. Every section is directed by a head 
meteorologfat, a doctor in ph3rsical sdence, assisted by some technical 
officials or compilers, who are ei^t in number, all told; in truth they 
are too few and quite insufficient to meet requirements. 

The duties of the climatological section consist in working up the 
data collected by aU the observatories and meteorological stations of 
Italy, calculating the averages for the ten days, month and year, tabu¬ 
lating observations and publishing them in the AwndU delFUfflcio centrals 
meteorologico e geodinamico, of which more hereafter. The ^ad of this 
section devotes himself especially to climatological studies and prepares 
monographs on the various elemaits of the climate of our country. 

Telegraphic meteorological and weather forecast service. — The so- 
called weat^ forecast section draws up the daily telegram on the state 
of the weather and on its forecast, and attends to the preparation of 
the Meteorological BuUeHn which is issued every day on lithographed 
sheets. 

For this purpose the section receives the telegrams which forward 
the observations made expressly for it at 7 a. m. in 73 Italian observa¬ 
tories, berides similar observations of 54 foreign observatories. With 
these data the isobar and isotherm charts which serve as a base for the 
weather forecast are drawn up. 

The Daily Meteorological Bulletin is published as a four-paged litho¬ 
graphed sheet, illustrate hy thn^ maps ; one shows the isobars at 
7 o’ dock in the morning on Italy and on the neighbouring Mediterranean 
countries (the east of ^dm, France, Switzerland, Austria, the Balkan 
peninsula, Algeria and ’Tunis) with graphical indications on the state of 
the and the sea, the rain, wind and storms ; another one gives the 
isotherms at 7 am,, also of Ihe M^terranean, with an account of the 
phenomena of the preceding 24 hours; and lastly another map on a 
smaller scale shows the isobars over the whole of Europe. In the three 
first pages of the sheet the meteorolc^cal information from the Italian 
observatories is given, grouped accord^g to regions, and ahowiog for 
each: the barometric pressure reduced to o® C and to sea level, and 
the difference from the readings of the previous day; the temperature 
and its difference from that of the preceding bulletin; the dhection 
and strength of the wind, the state of the Sky; the direction of the 
douds, tto state of the sea [at the mgrifttiw shitions; the rna-rtirm-m 
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and minimtim temperatures of the preceding 24 hours; the amount, in 
jniUimetres, of the rain or snow fallen in the same time ; lastly, various 
observations referring to special events, such as storms, gales, rain, snow, 
hail, etc., with indications as to the time of day in which the above 
took place. The fourth page contains the above-mentioned small isobar 
map of Europe, the text of the meteorological telegram and a table of 
the meteorological data in the various States of Europe; as well as those 
in Algeria, Tunis, Malta, Alexandria and Tripoli. 

The meteorological telegram is drawn up about one o’clock in the 
afternoon and a copy of it is sent to the Central Telegraph Of&ce for 
transmission to the capitals of the provinces, to the semaphores and to 
the port captains’ offices. In this telegram a notice is given of the pcm- 
tions of the barometric maxima and minima over Europe; it contains 
also a summary of the weather in Italy during the preceding 24 houm 
and the meteorological conditions of the morning in Italy, the distri¬ 
bution of pressures and lastly the weather forecast. This forecast is 
intended generally for the next 24 hours. When storms at sea are 
expected, telegrams are sent as soon as possible to the se^phores and 
ports in order that the storm signals agr^ upon by maritime conven¬ 
tions may be hoisted along the threatened shores. 

The bulletin is lithographed and appears before the eve nin g; it is 
sent by post to the Italian observatories, to many Government offices 
and public administrations free of charge; it is also s^t in exchange 
to foreign meteordc^cal institutions. There are also private subscribers 
to the Bulletin, who pay 16 I 4 re (12s. 8<^.) per atiunm in Italy and 
30 Lire (23s. gd.) abroad. ^ ^ .^7 

Extracts from our bulletin are published m the Gaxzata wffiouue 
dd Regno, as well as in the chief newspapers, often toother with a 
s rp all table pfmtfliTii-ng the data collected at the Royal Astronomical 


Observatory of the CoUegio Romano. ^ 

Eastly the telegraphic and weather forecast section of our Oma 
attends to the intemational service cansisting in forwarding t^^phi- 
cally from Italy the meteorolo^cal data of a certain number of Italian 
stations, selected for the purpose, to the following forei^ 
teorological offices and observatories : Paris, St. Petersburg, wenna, 

Zfirich, EOamburg, Athens, Madrid, Pola, Budap^t, Sofia and 

Agrioidturcd and thunderstorm service ; Meteorico-agrictdfi^al Re^. — 
One section of the Office has the duty of collecting, ordw^ ^ wrk- 
iritig up the information concerning lie thunderstorms which break out 
in Italy. This information reaches the Office by special unjorm forms 
printed on cards wHch are filled in by the directors the observa¬ 
tories and of the temperature and ram^ stations of 
network and by other willing correspondents. On tte basis of^ 01^ 
servations thus collected the head of the section 
Statistics concerning thunderstorms and hail in 

according to localities and seasons, thdr connectiaa wia - 

teents of dimate, etc. Besides which the present chief of the section is 
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engaged on various kinds of research work connected with atmospheric 
elei^city. 

The same section attends also to the agricultural service,^ which 
consists in collecting and making extracts from special cards which are 
sent in by m(»t observatories every ten days with brief news on the 
extreme temperatures, the doudaness of the sky, the r a i nf a ll , with the 
addition of special information on the state of Ihe fields, on the various 
crops and on the ^neral progress of farming operations. With the help 
of this intelligence the Meteor^giahagricutiural Remem, which is published 
every ten days, is compiled. The Review includes a summary of the 
pressure in Europe and of the meteorology of each of the ten days in 
Italy; a recapitulation of the agricultural news for each of the regions 
of Itdy, followed by another short summary for the whole of Italy; 
lastly the detailed information which reaches the Office by means of Ihe 
cards of the various observatories, grouped according to regions and prov¬ 
inces. In the review a stnall map showing the true isotherms and the 
distribution of rain in Italy during the ten-day period is also published; 
sometimes, as an appendix, brief meteoroltgicd notes written by Various 
authors are added. 

Physical service / magnetic chart of Italy. — The physical section of 
the OfiBiM deals with the examination and testing of the different meteoro¬ 
logical apparatus which have to be sent to the observatories. The 
section has for this purpose a small ^ysical laboratory, provided with 
the necessary instruments for measuring, and especially for testing thermo¬ 
meters and mercury and aneroid barometers. Besidik vshich the assist¬ 
ant carries out research work on the physics of the atmosphere and of 
the earth. 

In describing the distiibuticm of the various branches of the Central 
Office the seismological section was mentioned. Aa its name implies, it 
deals with the study of earthquakes in Italy and with the publication 
of intdligence respecting them. But we cannot enter more fully upon 
this subject, as for the special nature of the periodical in which this 
£»per appears the latter must limit itself to the subject of the organi¬ 
zation of the meteorological service. 

Publicaiions of the Royal Central Office. — In the foregoing we have 
mentioned the ofiSdal publications of our meteorological service, namely 
the^ daily Meteorological Bulletin, the Meteorologico-c^ricultural Review, 
which is issued every ten days, and the Annals. We will add a few 
words on the latter, which are the most impcjrtent organ of publicaticm 
of the Central Office. 

In general, every volume of the Annals, corresponding to one year, 
IS divided into three parts. The first part cxmtains papers a nd fvrigiTiQl 
works by the scientific staff attached to the Office, and by other Italian 
meteorologisfs and students of physics of Ihe earth The second part 
is devoted to the publication of meteorological data collected by all the 
Ita lia n ohservatories and worked up by the climatological service of the 
Office, as has already been stated. The third part shnllariy 
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the data fuxnished by the tempexatnie and mi-nfflll and by the nai^fpll 
stations. Ulitis the second and. third parts consideied together form a 
valuable collection of meteorological data which rati be used as a founda¬ 
tion for any study on the climate of Italy; ^diile the first parts have 
included several important publications of a synthetic character on 
special elements of our chmate, such as Tain fall and temperature ; papers 
on the other factors are being prepared. We attach special import^ce 
to these researches on the climate, inasmudi as they r^resent that part 
of the meteorological State service which has more directly practical ends 
in view and which admits of immediate application to sod^ economics, 
to hygiene and to agriculture. 

In this connection it may be mentioned that the General Direction 
of Statistics publishes every two or three years in the Atmuario StaMsHco 
Italiano a series of tables showing the averages, for a certain number 
of Italian cities, of the climatic factors, drawn from the observations of 
many years, for which work the material collected by our OfELce is 
made use of. 

Managing Board of the Meteorological and Seismological Service, — 
In order to complete the information on the organization of the Meteoro¬ 
logical Service in Italy, the managing boa^ has to be mentioned. 
It is the highest authority which superintends the whole of the service; 
it draws up resdlutions, advises on the general measures to be taken, 
decides on the installation of new obserwtories, etc. All the more im¬ 
portant questions, and those which entail greater responsibility in matters 
of admirdstration and estimates, are submitted to this Board, which 
usually holds its session, which lasts several days, once a year. Hie Di¬ 
rector of the Office reports to it upon his management. The Board is 
composed of she members besides the director; two of them represent 
the Ministry of Agriculture and one each the Ministri^ of Public In¬ 
struction, Marine, Public Works, and Posts and Tdegraphs, which are 
the most interested in the meteorological service. 

Italian Meteorological Society. — In Italy there eaists, as in otiter 
countries, a Meteor^ogical Society, which stimulates meteorolo^cal 
work, awakens interest in it and promotes the institution of new stations; 
its organ is the BoUettino Biwtfnsfwrfle, in which short papers, and meteoro¬ 
logical intelligence and data appear. Tbe Society’s network cannot be 
considered as distinct from that of the State, as owing to the excellent 
relations existing between the President of the Society, Cotmt Antonio 
dttadella Vigodarzere, and the Director of the Boyal Central Office of 
Meteorology, the stations which have been founded by the Society lend 
their services in the general interest atid send copies of their data to the 
Central Office. 
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Manuring of Sugar Beets. 

Present State of the Question in Germany. 

by 

Dr. SCHNErOBWIND 

Dmctor of th* Agneultufal Esptnrntui StaHon, Ptofesaor atiha Umwrsity of Halle a 5 . 


la Germany the only breeds of beets that are grown are those of 
Klein-Wandeben origin, as this variety has proved superior to all others. 

Anong the crops raised in Germany, the sugar b^t is the one that 
gives the heaviest yields on the better of soils. Thus where under 
the m(Kt favourable conditions with wheat and potatoes about 8o cwt. 
of dry matter axe produced per acre, a sugar beet crop, under the same 
conditions, yields from 128 to 135 cwt. of dry matter per acre, exceeding 
even a crop of mangels. It is therefore evident that sugar beets require 
especially laige quantities of plant food for their development. The 
greater part ^ this plant food is derived, under normal conditions, from 
the s(^, the lesser from the manures. 

Farmyard manure. — 141 ® all root crops, beets are especially res- 
pcmsive to farmyard manure, by means of whidi notable increases of 3tield 
are obtained. Thus at the I/auchstadt experiment farm the following 
increases per acre were obtained as average of several 3rears(i): 

BxxitB Sugar IfCaves 

CWfci CVft* CWta 


With xa tons faxmyeurd mannre ....... 84.4 14.6 xaaa 

„ 8 tons „ „ . 7 X .3 xa.9 8 x.3 

Further, the yearly experiments at I^uchstadt show that the high¬ 
est yields of sugar beets can not be obtained without farmyard manure. 
The yearly averages were (a); 

C wt per acre 

Koote Sugar I«eavea 


4.0 cwt. alimte 

0.8 cwt. pboaphoric add 

8/>cwt.hai]iit 

4.0 cwt. aittate 

0.8 cwt phosphoric add 

6,0 cwt. kalait 

aad stall-pit aiaaaie 

4.0 cwt. aitiate 

0,8 cwt phosphoric add 

8.ocwthBialt 

axid faxmyaxd aiaaaxe 


348.6 60.36 333.35 


435*0 70.18 393.0X 


400 7 68.30 393.35 


(x) vn. Seport of the ’Experiment Bonn at I^ochstfidt, p. 41. Lmdm. Jahr- 
HUher, 19x0. {Au^ur^s noAi}. 

IV. SqHn'l of the Bxpeiinieat Eaim at I^audistadt: 190a, pp. 18-X9. Landm, JAhr~ 

note). 
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From this it is seen that the heaviest crops cannot be obtained from 
artificials alone, even when given in mfl-dTmim dressing. With, these, 
the maximum crop was 349 cwt. per acre, while with the addition of hirm* 
yard manure 400 and 425 cwt. per acre were reached. 

Considering the exceedingly favourable effect of farmyard manure 
on sugar beets, the farmer should use his available stodc of this fertiliser 
as much as possible for beets. The most fevourable quantity to be given 
may be set down at 8 to 12 tons at most per acre. 

Green manuring. — To this form of manuring also sugar beets are 
very responsive, so that it is advantageous when drcumsl^ces allow it 
to grow sugar beets on green manure. At Laudastadt the average of 
several years shows the increase of crop due to green manuring to be 
47.8 cwt. of beets with 7.61 cwt. of sugar per acte(i). 

The percentage of sugar was not perceptibly diminished by the green 
manure. If stable manure is given together with the green manure the 
former must not be applied too abundantly or a great waste of nitrogen 
would ensue, and the excess of manure would cause a greater diminution 
iu the sugar content percentage. 

Artificial manures. — a) Nitrogenous manures. — Among these the 
most important are nitrate of soda, sulphate of ammonia and the com¬ 
pounds obtained by electro-chemicsd process^, namely Norwegian nitrate 
of lime and calcium cyanamide. Sugar beets utilize best of all the 
nitrates, the action of which, under nonnal conditions, is not equalled by 
any other form of nitrogen, or even by sulphate of ammonia. The 
latter should be used only when a very heavy nitrogenous dressing in 
intended, which in the form of nitrate is lihely to promote caking of the 
surface of the soil. In this case a cwnbination of manures is advisable, 
giving one half of the nitrogen as a mixture of sulphate of ammonia and 
superphosphate (*‘ ammoniakstipetphOs^hat") in preparing the land and 
the other half in the form of nitrate as top-dressing. Instead of nitrate 
of soda the Norwegian nitrate of lime may be used, as many e^n- 
ments(a) prove that it may be considered to be equal in value to nitrate 
of soda. Calcium cyanamide is not so advisable for sugar beets, at least 
on light soils(3). If, on account of ite lower price, it is to be used on better 
soils it should be applied with nitrate. 

As for the amount of nitrogen to be given, the following may be 
ccmsidered as normal quantities: 

VPltboui fanoyard mantm .. . s.a to 4-0 cwt. nitrate 

VWih farmyard inaanxe or green maanre . . I . x.6 to 2.4 cwt. nitrate 


(1) V. Report of the Eaperiment Farm at I^nchatadt: i904» P- 34* Landn. /«)»- 

1904. (Aiithor*s note). 

(2) Arbmten der DmOaeken Landmetschafte-GeseUsiihaft, Parts 146 sad 217. 

{Avtluf*s note). 
[Author’e note). 
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In the first case, if caking of the stirfece is to be feared, a part of the 
nitrate should be replaced by sulphate of ammonia (ammoniacal super¬ 
phosphate). 

It is well known that it is not advantageous to give heavy dressings 
of nitrate all at once when the seed is sown, but that it is preferable to 
divide the quantity in several portions, the last of which is generally given 
not later thati June 20, and on tight soils at the beginning of June. 

b) Phosphatic fnanures. — Beets show a decided preference for 
the water-soluble phosphoric add contained in superphosphates as com¬ 
pared with the less soluble phosphoric add of basic slag. They espe- 
daUy requite during the earliest stages of growth a certain quantity of 
easily assimilable phosphoric add, so that superphosphates are always 
the best form to be used in the better kind of soils, and also on light soils 
it is advisable to ^ve a portion of the phosphoric add under tl^ easily 
assimilable form of superphosphates. 

The amount of phosphoric add to be given, independently of the 
nature of the sdl, depends chiefly upon the amount of farmyard manure 
that is used. The lo^ fiirm3mrd manure contains an average of about 
0.4 per cent, of phosphoric add, so that a dressing of 8 tons per acre con¬ 
tains about 72 lbs. d phosphoric add, which, as the Baudbstadt esperi- 
ments show, has a most favouiable effect, especially when the manure 
is the result of rich food. Anyhow, and this is proved by other experi¬ 
ments, the amount of phosphoric add to be given may be considerably 
reduced if farmyard manure is used at the same time(i). The following 
may be considered normal quantities per acre : 

WltbontfBxnQraidxnanure » . . ..3.at0 4c:wL 

■With „ „ .r. 6 to 3 . 4 cw.. 

c) Potash salts .—Sugar beets, like mangels and 'potatoes, are 
typical potash plants, bttt owing to thdr highly developed root system 
they possess to a greater degree than mangels and much more ih^n 
potatoes the power of taking up potash from the sod. Bor this reason 
potash manures do not cause such hi^ increases of yield with the sugar 
beet as they do with, mangels or potatoes. 

The amount of potash manures to be given depends, as in the case 
of phosphatic manures, chiefly upon the quantities of fiirmyard 
used. The latter contains an average of 0.7 per cent, of potash, so that 
with a dressing of 8 tons per acre, 125 lbs. of potash are given, namely 
as much as is contained in 8.76 cwt. of kainit. Consequently, when 
n^um and heavy farmyard manure diessingp ate given to the better 
kin^ of l^d, a special appUcation of potash is often not necessaTy(i), 
while on light soils an addition of potash would not be out of place. 


(zlBeports of the X^odutfidt Bzperijnent 


(Author's nat^. 




MANTJRING op sugar BRETS 


351 


Among the Stassfnrt potash salts those most frequently used are 
k aini t, sylvinit and “ Hartealz ” (the two latter generally going also 
under the name of kahut) and the 40 per cent, potash salt. The amount 
of potash contained in i cwt. of 40 per cent, potash salt is the same as 
that in 3^4 cwt* of kainit. Tor plants which, like beets, respond to the 
other salts contained in kainit, 2 cwt. of kainit may be considered equi¬ 
valent to I cwt. of the ^ per cent, potash salt. The following quantities 
per acre may be recommended: 

'Without farmyard manure, 4.8 to 6.4 cwt. of kainit or 2.4 cwt. of 
40 per cent, potash salt; with farmyard manure, o to 4.8 cwt. kainit or 
o to 1.6 cwt. of 40 per cent, potash salt. 

Tor applying this, the autumn is preferable to the spring, and on 
the better kinds of s(^ 40 per cent, potash salt is to be chosen. 

The use of phonolite is to be strongly deprecated. 

Influence of manuring on the quality 0/ the beets. Influence of nitro¬ 
genous manures. — Every application of nitrogenous manures causes 
a certain decrease in the percentage of sugar. But with the improved 
varieties of beets whidi we grow now this decrease is not so consider¬ 
able as to cause nitrogenous manure to be feared. The average diminu¬ 
tion of sugar content observed during a long seies of years was as 
follows: (i). 

Witli green manuting ^0.30 tier cent the bed 

„ fam jmd manute, 16 tons per Bxxe —0.39 „ „ 

„ staU-]^tniaatire, 16 tons per acre —0.37 „ „ 

„ nitrate of soda, 4 cwt. per acre —0.50 „ „ 

Thus, even with th^ heavy dressings the decrease in the percentage 
of sugar was not conade^ble. 

In numerous esperiments on beets carried out in the province of 
Saxony on various l^ds of'soil, in which 1.6 to 3.2 cwt. of nitrate per 
acre and other nitrogenous manures containing corresponding quanti¬ 
ties of nitrogen were used, no depression in the sugar content was ob¬ 
served (2): 

Without nitrogen i 7 .i pa cent, of sugat in the beet 

With nitrate of soda x 7*8 » » >1 

With snlphate of ammonia i 7*3 » » » 

With cyanamide x7*3 » » 

Tt is tlni ft ascertained that our recent resistant beet varieties can 
stand relatively bi gb quantities of nitrogen without any consequent dimi¬ 
nution of sugar worA mentioning. 

Top diipjsaing s also be carried out without hesitation provided 
they be applied not later the 20th of June. The average sugar 
content oteerved during several years was the following (3): 

(I) n. Report of the Esperiment Earn at I^anchatadt : i 907 »p. a6* Lan^.JahP- 

IfOchtf, X907. {/Auftor^B 

(a) ArbmUn der dautscHsH Lanin.-GtiasOu^, Part 146, p. 113, (Airtftor’s note). 

(3> Loc. at., p. XX3. iAttthof>a not^. 
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3 ^ cvrt. nltxate pec 
j.a cwt. nitrate per acre cwt at 

acre (the whole seeding and r>6cvrL 

given at seeding time) aa t(q>-dteuiiig np 


to June so) 

Sondysoil. 17-25 I 7 -I 5 

Sandy loam .i6.zo 16.25 

Z/xun. 18.13 Z8.03 

day loam.17.25 17-20 

Average .17.19 i7-2i 


Consequeutlj’ the practice of dividing large applications of nitrate 
of soda, -where it seems advantageous, can be safely recommended, bear¬ 
ing in mind, however, that in general the last application must not be gi-ven 
later than June 20. On light soils, -where the beet closes its period of 
grofwth earlier, the top-dr^sings mtxst be given betimes. 

Infiumce of phosphatic manuring. — It is still believed by many 
that phosphoric add increases the sugar content of beets ; but in reality, 
under nonnal oemditions, this is not the case, as is proved beyond doubt 
by the following: 

1. “The accurate esperitnents of HeDriegel, v^hich demonstrated 
-that the lack of phosphoric add diminished the amount of -the crop, 
but never the percentage of st^ar in the beets. 

2. Numerous field experiments. 

Thus, for instance, at I^uchstadt the.percentage of sugar -was as 
foUows : 

Pcxcentagc of nigsi 
in the beds 


Aveic^ of zzyeaza-without idi06plioric add • • .17.60 

Average of iz years with ptaosphoric add • • • . .Z7.s8 


When the beets -were not harv^ted too early, thc^ manured with 
phosphoric add never showed a higher sugar content than those grown 
without phosphalic manures. Matters axe somewhat difiexent when 
the harvest is -very early and on sdls tinder less favourable climatic con¬ 
ditions where the beets matnie too slowly. 

Influence of potash manures. —With the old varieties of beets, pot¬ 
ash manures always produced a depression in the sugar content, while 
with the new improved sorts, the contrary is the case, as numerous 
experiments testify(i). 

The ash content of the new improved beets is not sensibly increased 
by heavy manuring. Thus the aver^ ash content obtained from sev¬ 
eral experiments at I^nchstadt -was the following: 


(z) ArMtm 4tr DeatsOua LoeiuMsehaTts-Gtsdlsai^, Parts 56,67, 8x and X93. 

{Atahor*8 note). 
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Tocentsge 

Ifanme pet acre of pme 

— is diy Butttex 

Without xnaniire ...X '89 

4.8 cwt. ultiate, 0.8 cvrt. phosphoric add, fannyard manure. . . a.oy 

12 tons Earmyard manure.i<98 

12 tons feumyard manure, 3.3 cwt. nitrate, 0.8 cwt. phosphoric 

add, I cwt. potash .2.39 


A certain increase of ash due to the manure cannot be denied, but 
it is so small that it does not cause any great difficulty in working up 
the beets in the factories, especially as such heavy manuring as that given 
in the above esperiments is rarely resorted to in practice. According 
to these investigations the dry matter of the new b^t varieties contains 
only about 2 per cent, of pure ash, while up to the year 1880 the average 
percentage of ash in the dry matter of sugar beets was 3.84(1), or nearly 
twice as much as that contained in the new improved varieties. This 
is explained by the fact that for the production of oux new varieties the 
beets richest in sugar have always been selected and such beets have 
always possessed a low ash cont^it. Thus, without its being known, 
a low ash content has been inherited together with a high sugar content. 
Our present improved beets do not take less plant food from the soil 
and manure than the old ones did; on the contrary, they take up quite 
as much plant food, but store it up much less in the roots than in their 
strongly developed leaves. 


(i) lUentzel and von I,engerkes Landia. KaUnier, Paul Fcrey. Berlin. 

{Author's mdo). 
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GBNEm INFORMATION. 

loa - (3oT6mm8iit Crop Beporte: Their Tftloe, IScope and Fiepaiatian. 

U. S. Dtparimeni of AgneuUur^ ^Bureau of Staiuiies, Ctteulat xp. Wadiingiom, Ko> 

vember 1911. 

Tiie collection of agncoltoxal statistics in the United States was first 
authorized by an Act passed May 15, i86s}. In the following year a part of 
the appropriation for the Department of A^cultoie was allotted for the 
work of collecting agricultu^ statistics; in 1865 $ 20 000 (£4113) were 
a|^>rc^mated for this object, ^ce then the crop reporting service has been 
perfected and enlarged into the Boieau of Statistics; in the fiscal year 1912 
the appropriatians for this Bureau amounted to $ 232 000 (£47 721). 

^ data upon whidi the reports relating to agricultural conditions 
are based are obtained from State statistical ag^ts and from voluntary 
oonespoadents. 

Among the former there are 20 traveUing agents, especially qualified 
by statistical training and practical knowledge of crops. They systemat¬ 
ically travel over the districts assigned to them and note the develop¬ 
ment of each crop, loeep in touch wilh best mformed opinion and send in 
written and tele^phic repotte monthly. There are besides 47Statestatis- 
tical agents located in difi^t States. Each receives the reports of cones- 
pondents in the different parts of the State, which he then coordinates 
and analyses in the light of his personal knowledge of conditions and pre¬ 
pares his report for his State to the department. 

^ Independently of Ihe above, there is, in each of the 2800 counties of 
agdculttoal importance in the United State, a prindpal county correspon¬ 
dent, who, with the aid of several assistants, prepares tte reports for his 
county which he sends direct to Washingtaa. 

Further, the department receives reports direct from about 32 000 
towu^p correspondents located in the towDshtps in which fannttig opera¬ 
tions are extensively carried on. 
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Finally a kige number of individual faimexs and planters report on 
the results of their own individual farming operations during the year; 
valuable data are also secured from 30 000 mills and elevators. 

With regard to cotton, the information from the foregoing sources is 
supplemented by that furnished by special cotton correspondents, and in 
addition enquiries in relation to acreage and 3deld per acre of cotton are 
addressed to the cotton ginners on the list of the Census Bureau. 

From the time of planting up to that of harvesting, data are gathered 
and reports made as to the condition of each of the principal agricultural 
products; a normal condition of 100 is that of the plant where it 
gives promise of a good average crop provided it is not subjected 
to damaging influences. ConditicHi reports, caressed in percentages 
of a normal, are coupled with a statement of the averages (usually 
ten-year avemges) of similar reports at corresponding dates. At harvest time 
the yields per acre are ascertained; these b^g multiplied by the acreage 
figures already ascertained give the production figures for the year. Fur¬ 
ther, the causes of injury to the crops, the estimation of the value of the crops, 
the market prices, etc., are also frequently given. 

The several employfa send their reports separately and independently 
to the department at Washington. 

In order to prevent any possible access to reports which relate to spe¬ 
culative crops, all of the reports from the State statistical agents as 
as those from the spedal field agents are sent to the Secretary of Agricul¬ 
ture in specially prepared envelopes, which are delivered in sealed mail pou¬ 
ches. Th^ pouches are opened only by the Secretary or Assistant Secre¬ 
tary, and the reports with seals unbroken are kept in asafe in the Secretary's 
office until the day when they are ddivered to the statistician. The com- 
hination for opening the safe is known only to the Secretary and the Assi¬ 
stant Secretary of A^cultuie. Reports fr^ special field agents and State 
statistical agents residing at points more than 500 miles from Washington 
are sent by tdegraph in cipher. The reports from the county and town^p 
correspondents and other voluntary agenis are sent to the chief of the Bu¬ 
reau of statistics by mail in sealed envelopes. 

A board composed of five members, whidi are changed every month, 
draws up the final crop estimates from the reports and telegrams sent in, 
for each State separately and for the whde (}f the United States. This board 
meets in the o£^ of the statistician; they open the reports which till 
then have been kept sealed; each individual member ccunputes independent¬ 
ly his own estimate in a general report for each State. Th^ reports are 
then compared and discussed and t^ final figures are decided upon. 

Repc^ in relaticm to cotton are issued on the first or sec^ day of 
eachmonth,and repcntsrelatingto the principal .farm crops and livestock on 
the seventh or eighth day of each month. 

lu order that these reports may be made available mmultaueously 
througihoat the entire United States they are handed atthe same time on 
seport days to all appflcants and to the Western Union Tdegraph Co. and 
tii Posfal Telegraph Cable Co,, who have branch offices in the Department 
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of Agiicaltuie and who reserve their lines at the designated time for trans¬ 
mission to the exchanges and to the press. The same day cards containing 
the essential facts concerning the most important crops are mailed to the 
77 000 post offices throoghont the United States for public display. 

Promptly after the issuing of the report, it is published in the Crop 
Reporter. An edition of over 165 000 copies is distributed throughout 
the whole country. 


DEVEUJPMEM 
OF IGRICCl- 
TURG CV 
DOFBKITfX 
COONTVttS. 


203 - Agdoaltoral Possibilities 0! Beiiadir» Italian SomaUland, 

0:70B, RoMoto. Appimti di agricoltura benadinana — Mtntstero iMb Cohnu, Dirt- 
atone cenitaie digit Affan eoUmialtt Uffioto it studt coloniali Monoirafie e rapportt 
colortah No i, pp. 63 15 &sa Rome, January 1913 

General consideratiaus on the climate, nvers and soils of Benadir; 
description of erqjeiimental cultivations carried out by the writer at 
Caitd and condurions on the agricultnial possibilities of the colony. 

ClimaU. — The Somali year is divided into 4 periods; Gu (100 days : 
beginning of lilarch to the beginning of June); Hagdi (60 days; begiiming 
of June to beginning of Argust}; Der (100 days: beginning of August 
to end of November); GUM (100 days ; end of November to be gjtinin g 
of March). 

The temperature is uniform throughout the year- at Oetitoi in the 
hottest period the daily temperature ranged between 17® and 35® C. The 
regulating factor of pknt life is essentMy water. Gu and Der are the 
miny seasons, the ffist being usually the period of most abundant rain; 
during Hiagffi, sometimes, but not always, there are some slight irregular 
rains ; Gild is the dry season, but not absolutely so as sometimes light 
rains occur in December. In 1911 the lain&U at Caitoi amounted to 
330 millimetres (13 inches). 

jRMWs. — The Juba has one chief flood-time, from the beginning 
of October to the middle of December, and a smaller flood after April: 
In the first period in many districts it is possible to deviate water from it 
either directly or by raising it to a slight height, while in the second it 
would have to be lai^ considerably, except in the last 9 miles of its 
course up to which pmnt the action cd the tides is felt. The Uebi Scebeli 
behaves very similarly: its small flood however is much more abundant 
so that it also would allow of water being derived directly from it. In 
view of the very great quantity of silt carried by the river water it might 
perhaps be possible to improve oertain districts by warping. 0^- 
pared with Nile silt, the material carried down by the Uebi Scebeli is 
richer in organic matter and potash, not so rich in phosphoric acid and 
nitrogen, and very much poorerin calcium compounds. A sample taken 
at Caitoi gave tife following resnlts on analysis: 


Pectbcnsfttd 


Per thaamd 


CoBise partides . ■ .. ao componuds ..... 3.3 

RfateearUi{bdi>wimm.>.980 TotalPaOs .. . s. 

Holstnre. 68.3 R 3 O 90 li]l)lehi 35 %BCl . . 6.3 

OigBzdcoiattertloasoa ignitioa} , 240 Nitrogen .0.9 
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Bv the hydrauUt mtfhod. Vdoaty oj cunent 0,9 mm. piv seeoitd. 
gross sand . . . 750 

clay .250 

SoUs. — La the districts which, it seems, will be colonized first, 
the soils are excellent and very deep. Some soils of Somaliland are 
salty, but not to such an extent as to cause serious inconvenience ; in 
fact at Oaitoi cotton was not affected by it at all; besides, in Somaliland 
those plants which characterize alkali lands are wanting. 

In the analyses referred to here below, No. i is a sample taken in 
the experimental field of Caitoi at the depth of about one foot. No. 2 
is a sample taken from the upper layer of the sides of a canal which showed 
abundant eflaiorescences. 

Na I 

DryooUal los^C .94 5p\aceut 

Soitible salts . 5 5 » 

Soluble soli^tes . 2.5 ■ 

Chlorides and carbonates.Ttnceb 

Experimental cultures. Cotton. — The varieties tested were: the 
native cotton which has a short and not very abundant lint, but is te- 
sistaut to drought and to disease ; the il^yptian varieties (Afifi, Sakel- 
laridi and Ab^); Upland and Caravonica. 

The Egyptian cottons gave satis^ctory results. Their period of 
vegetation lasted about 140 days. In plots that were never irrigated, 
cotton sowed in the middle of May succeeded perfectly with about 150 
mm. (6 inches) of rain (up to October). In plots sown during the fimt 
ten days of June one irrigation before sowing and the rain that fell during 
J^y ( 55-75 = 2.19 inches) were sufficient. The soil was worked 

to a depth of 10 inches, weeding was done four times. Though attacked 
by parasites Afifi yielded on 1.43 acres at the rate of 795 lbs. of ginned 
cotton per acre, an excellent crop. 

Caravonica cotton attained exceptional dimensions and proved 
very resistant to drought 

Both for Egyptian and for Upland cotton it was found that a plen¬ 
tiful supply of water at the moment of sowing and an abundant rain ot 
irrigation about 45 days later were sufficient to ensure the crop. Con¬ 
sequently, without considering the rainfall. Upland cotton can be sown 
at the beginning of the Scebeli flood, from the end of August; and at the 
rise of the Juba flood about the first days or the middle of O^ber. The 
sowing of cotton of the [l^yptian type is possible from the end of April 
to the banning of June on the Scebeli, and on the Juba, wherever it 
will be found profitable to raise water for purposes of irrigation. 

During the autumn floods of the two rivers (Der) the production 
^ ]^yptian cotton, using irrigation water, seems possible on tiie Sce¬ 
beli and perhaps also in many ffistricts of the Juba. Though, on account 
of the shorter duration of the flood of this river it is probable that Up- 


q6 9 pur cent. 
3S » 
t s » 


3 
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InnH cotton, having a shorter period of vegetation, will prove more ad¬ 
vantageous 

C^on at Caitoi has been found to be damaged by the following: 
The strong south-west monsoon in May and June, which produces curl¬ 
ing and blackening of the edgps of the young leaves; Oxycarenis {hyali- 
pennis ?); two varieties of Disdercus ; the much more injurious HeUo- 
tiiis {armiger or peliiger?); Gelechia gossypiella, and some small green 
dcadas which collect on the lower surface of the leaves which they bore 
with their suckers causing them to become blistered and wrinkled ; they 
do not do much damage to adult plants, but injure the young ones. 

Tobacco. — The local production in Benadir is insignificant, and the 
importatimi from Zanzibar and Arabia amounted in 1911 to 214 952 
lbs., worth £5974. 

From his e:q)eriments the writer concludes that in Benadir two 
successive tobacco crops can be produced in the course of a year, the 
first being planted from the end of April to the beginning of June, the 
other from the beginning of September onwards, that is when water is 
available. XJndei normal canditions, the seedbed ^ve seedlings ready 
for setting out in about 40 days. The duratitm of vegetation from plant¬ 
ing out to harvesting is 80 to 90 days. For the full development of the 
plants one irrigation before sowing, at the beginning of June, and 55.75 
mm. (2.19 inches) of rainfall in the second 1 :^ of June were sufi^ent 
for the first crop, and for the second one irrigation (September 8) before 
sowing and 134 mm. (5.27 in.) of rain towards the middle of November. 
By cottir^ the plants down to the ground immediately after the harvest 
a secondary crop is obtained which under favourable circumstances may 
amount to one-half of the principal crop. Eastern tobaccos attain a 
great development, producing huge leaves with coarse ribs. 

Maize. — Maize is the chief native crop of the x^on of the middle 
Scebdi. As with tobacco, two crops a year may be obtained, by sowing 
from the end of April to the beginning of June and from September on¬ 
wards. In the writer’s esperiment the duration of vegetation was about 
100 days for the spring varieties , and 80 days for the early varieties. 

Sesamum. — It is cultivated to a great extent in the places where 
water stagnates for a length of time. At Caitoi it produced 8.4 cwt. of 
clean seed per acre. 

Earthnuts. —They ripened in 170 days from the date of sowing 
and yielded 231 cwt. of dry nuts per acre. 

Lucerne. —It succeeded very well and resisted prolonged drought,, 
producing in three cuts 67 cwt. of hay per acre. 

Besides the above, experiments have been commenced with Mani- 
hot glaztoini, kapoh {Eriodendron aufraduosum), coconut palms, and se¬ 
veral woody phnts. As suitable for hedges the writer recommends 
Euphorbia Lemaireana, Jairopha Curcas, Euphorbia Tirucalii, Parkin- 
sonia aoiUeata, Cassia fiorida, Bixa OrelUma, and Cajamts ind/icus. For 
moist scSis he advises growing bamboos, espedally the large species Den- 
drocalatnm giganfeus and Z>. strictm. 
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204 - xii« Agrionttiml Devabpment c& Madagascar. 

Madagascar et Dependences. I. J^’Agrlcaltmc et I’SSevage. H. ha. Sjdvicnltare. — Mi- 

nistke des Caitmies, BuUOin de POffia Colonial, Year 6, No. 61, pp. 7*10. Mefam, January 

1913. 

Buiopean agricultuial colonizatioiL is in full piogiess in !Madagascar, 
where 252 790 acres were under cultivation in 1912, as against 105 270 
in Z911. The agricultural production has increased from 52 950 to 
110 700 tons. The increase is chiefly in crops of poor quality, which were 
little grown or not grown at aU, in the preceding years, stich as manioc, 
maize, kitchen garden produce, etc. Consequently the value of the crops 
does not increase in proportion to the area under cultivation, and is only 
£244000 as against £222100. The value of the agricultural produc¬ 
tion will, however, soon increase when the important plantations of va¬ 
nilla, cofiee, cacao, coconuts and ylang-ylang, which have developed 
much of late years, are in full bearing. 

Cofiee is one of the important cultivations and the plantations of 
this are extending most. It is calculated that the number of shrubs 
in the province of Mananjary alone will soon reach one million. 

In 1912, the natives had 1930 000 acres under cultivation, as 
against 1660 500 in the preceding year. The Malagasy grow chiefly 
rice, but also much manioc and maize. On the volcanic soils of Vakin- 
ankaratra; barley and wheat are raised; at the present time clove trees 
are grown on 2700 acres, coconut pahns on 2500 acres and cofiee on lioo 
acres; while 5^ acres are under cotton and 882 acres under vanilla. 

The live stock of the colony consists of 1968 horses and mules and 
5 330 209 cattle; to the latter must be added the by no means inconsider¬ 
able number of wild cattle, which live in the desert zones of the west. 
The fiock of ostriches belongbig to the colcmy has now risen to more than 
500 birds, while their number in 1910 was only 319. Crossing experi¬ 
ments have been attempted with ostriches from Abyssinia. 

The Forestry Service of Madagascar has been occupied for several 
years in protecting the forests; these have suffered greatly from fires 
and from the native custom of sacrificing a vyood to make tavy " (rice 
plantations), as well as from intentive exploitation. The Admiuistia- 
tion has directed its efforts to the reconstitution of the forests which 
have been destroyed, by planting native trees, and has also turned its 
attention to the creation of uniform stands by acclimatizing rajndly- 
growing trees of general usage. 


205 - A Betro^peet <A the Sdholastte Year 191 U 2 in tJu Agzicnltaxal 
and Forestry Schools and Colleges in Austria (z). 

Mctidldc anf das Sdtoljalir 191X-X2 an den land- and f c ^ tw ii l B cihaftlidiml^duanstri 
ten in Oestetidcb. — wul fontwirtschaftUeke UnlorieUsuttuni!, Year XXVZ, 
Farts in and 17 , pp. 239-262. Vienna, 1913. 


SDOCAISOK 
a>a> Bxmi- 


<1} Tliis report does not indnde the AgticDltoral iSIgli SdioolB in ^eai]a,nar the Agii- 
cnltoial loBtltates of the Unlvexdty. (£i.). 
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The three agricultural Colleges of Austria were attended, during 
the scholastic year 1911-13, by 350 students ; of these 166 went to Tabor 
College, 73 to Tetpchen-I 4 ebwerd College, and 112 to Dublany College. 
At the Brewing Liduatry College in Vienna, 18 student? uvrr- encered. 
The following table gives a review of the attendant e oi the Inter¬ 
mediate Ariculture Schools. 


Kmnbtt ot StaOents 



A ministerial decree of Mhy 21,1912, made an alteration in the final 
essamination of these intermediate schools; the subjects of the written 
ex amination being now chiefly agricultural practice, crop cultivation, 
and stock raising, while the oral examination includes also questions 
on implements and machinery. ^Crmerly, the students of both the writ¬ 
ten and oral examinations included the four above-mentioned branches, 
and in addition, agricultural-chemical technology and land-improve¬ 
ment. 

The Higher School for Fttdt-growing and Wine-making at E 3 oster- 
nenbnig, and the Hi^ier School for Fruit-growing and Horticulture 
at Ksgnib had during the last session 57 regular students and 16 occa- 
rioual students, and 43 regular students and 2 occasional students res¬ 
pectively. 

The number of students attending the HlglifiT Forestry Schools 
were as follows: 
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» i 

1 “ 1 

Teat 

1 “ 

Total 

Btflcfe a. d. Mxu: . . 


15 

II 

14 

40 

Fia^ (two years* course) . . . 


30 

51 

— 

81 

Rdchstadt. 


40 

29 

25 

94 

MShrlsdi-Weisskirdben 


aS 

28 

17 

73 

I<exnbeig. 


45 

39 

26 

IIO 

Total . . . 

- 

- 

- 

398 


The number of students attending the 42 Austrian Agricultural 
Sdbools in the session 1911-12 was 1498. The Agricultural School for 
Women at Otterbach, opened in 1911, had 16 students during its first 
ye&i. 

In the winter half"3rear 1911-12, 3127 students in all attended the 
88 Winter Agricultural Schools established in Austria ; that is an average 
of 35 to 36 students per school. During the official y^t , there were 
held 17 Summer Housekeeping Schools, attached to the winter-schools; 
they were well attended. 

The 10 I<ower Forestry Schools had a total of 405 scholars. The 
report for the official year gives the following numbers for the 4 Dairy 
Sdiools: at Doren ii, at Friedland 23 for the winter course and 20 for 
the summer course, at Kremsier and Rzeszdw 12 each and at the latter 
also 6 occasional students and 29 for practical work only. 

In the 20 Agricultural Housekeepisg Schools there were 763 women 
students, while 323 attended the 17 Summer Housekeeping Courses. 

Of the special agricultural schools during the session 1911-12, the 
II Schools for Fruit-growing and Wine-making had an attendance of 297 
and the 8 Horticultural Schools of 162 students. The course on Alpine 
Economy at Giabnerhof was attended by 135 students during the ca¬ 
lendar year 1911; while the Schools of Meadow Cultivation at Eger and 
Hohenmuth were each attended by 13 students during the official 
year 1911-12. The attendance at the School for the Cultivation of Hops 
and Vegetables at Saaz was 36, while 27 students attended the School 
for the Preparation of Flax at Saar. The Vegetable Cultivation School 
at Zdbreh had 116 and the Hop-growing School at Brody, 6 students. 

The courses of the Austrian Beekeeping School in Vienna were well 
attended. Of the 4 lower schools of instruction in the fermentation in¬ 
dustry, the Brewery School at Modling was closed owing to the small 
attendance. The other 3, the Brewery School in Prague and the Dis¬ 
tilling Schools at Konigliche Weinberge and Dutdany, bad 34, 27 and 20 
students respectively. 
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206 > New Begalatkais Afiectiiig the Study of Agrioiiltiize at the Uni- 

venity of Cracow. 

Xeue Bestunmungea fur daa Sfodium der I^dtnrtschaft an der k. k Uiuversitat in 

Eiakau. — Land- uni Forstairtschartliehe UtUemMsjeduttj Year CXXVI, Parts m 

and IV, pp x6x-zb8. Vienna, Z 912 . 

Since 1890, the philosophical faculty of the Univeisity of Ciacow 
has indaded a department for the study of agricultfire. The hitherto 
provisional arrangements of the curriculum and examination subjects 
of this department have imdergone changes in several important points 
as the result of a regulation passed by the Ministry of Education on 
May 12, X912. 

The most important provisions are the following: The study of 
agriculture, together with all Agricultural Institutions, collections and 
other aids to scientific education, forms an integral part of the Faculty 
of Phil<»ophy. Only those persons who are admitted to the Philosophical 
Faculty on the strength of posessing a matriculation certificate can be¬ 
come regular students- Others are admitted to separate courses of lec¬ 
tures only as unattached students. The complete course, which is ne¬ 
cessary in order to obtain a final certificate and the diplonm, lasts for four 
yiears. 

The subjects are divided into obligatory and optional. Every re¬ 
gular student is required to attend the lectures on the former subjects 
according to the prescribed scheme. 

Bvery regular student is required, at the close of each session, to 
take an exa m i n ation for the purpose of showing the progress he has made 
in agricultural knowledge, the successful passing of this test being the con¬ 
dition of his admission to the next anTmal course. In order to obtain 
the leaving certi fica te and diploma, the student is required to pass a 
final examination at the dose of his fourth year of studies. The exa¬ 
minations are viva voce and held in public. In order to gain the dip¬ 
loma, the candidate must write a paper embodying his own observations; 
the dioice of the subject is left to him to select from those which are re¬ 
presented by the agricultural courses. In the diploma it is stated that 
the student, having completed bis agricultural course and passed the 
examinations, is suffidently, well, very well, or excdlently equipped 
with the theoretical knowledge necessary for the agricultural profession. 
Eegular students who can give proofs of a four years course of Uni-, 
versity study can also take the degree of Doctor of Philosophy according 
to t^ regulatious customary in that faculty. The required doctorate 
thesis may deal with agricultural subjects, and in this case will form part 
of the work required from the student in his agricultural p’ggTnit^q t ion . 

ao7 - THa Colonial Agrionlkual Collega at Tonis. 

VEc ole oolo niale d’Agricultnre de Tunis. — BtiJUm u^ncole ie TAlqMt adela Tunisie, 
Year XVm, No. ao, pp. 469-478. Aia^ets, October 15,191a. 

The Cotonial Agricultural College at Tunis was founded in 1898 
Snce then it has been attended by upwards of 300 students; of these 
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97 are engaged in farming in Ttinis and 32 in Aj^eiia; 20 who have remain¬ 
ed in the colony have taken up professions which ate only indirectly con¬ 
nected with agriculture ; 103 have retmned to France and are occupied 
in ferming; the others are in Morocco {7), in Indo China and liladagas- 
car (17), in America, Egypt and Itipoh (8); lastly there are Jd in the mi¬ 
litary service and 9 have died. 

The college farm disposes since last year, of a cultivable area of about 
400 acres, of which 54 acres are under vines and 22 under olives. The 
property is provided, by means of underground wires, with electric 
power for the agricultural machines. 

At present three experiment stations are connected with the college; 
for agriculture and agricultural botany, for the technique of farming 
and irrigation, and for agricultural parasitology. In order to keep the 
college in touch with the Central Station on the one hand and with the 
branch Stations and the farmers on the other, the director of the Central 
Station was appointed inspector of agriculture for the whole colony. 
In the year 1910-11, 688 cwi. of improved seed wheat which had proved 
the best for t^ region were distributed among 60 colonists and as many 
native farmers. Last year one half of the available area of the college 
farm was devoted to the production of the best seeds. 

Numerous experiments have been conducted on various systems of 
ferming, on the use of new implements for dry-feiming, on methods of 
sowing, on applicatiori of manures, on the growing of several varieties 
of cotton, forage plants and vines, on the work of draught animals, on the 
use of windmills, on evaporation from the soil, irrigation, control of plant 
diseases and parasites, etc. 

The curriculum is that of a college of agriculture. In the near future 
the successful passing of examinations at the end of a two-years course 
of instruction will confer the title of colonial agricultural engineer (In- 
g&iieur colonial agricole). 

The object of the foundation of this Institute was to give the future 
colonists of North Africa an opportunity of obtaining a thoroughly good 
agricultural education, both theoretic^ and practical, in the country 
itself in which they intended practising. For this reason the school 
receives, besides regular students, other pupils, the so-called " stagiaires 
agricoles.” These are either intending colonists who have already gone 
through an {^cultural college in France or who have already been enga¬ 
ged in practical farming in Europe and who wish to become acquainted, 
in the shortest time po^ible, with the special conditions of fanning in 
a dry climate, before undertaking operations on their own account. The 
occasion to learn practically as volunteers on private estates but rarely 
occurs, as colonists accept only those young men whom they have pre¬ 
viously known. On the property and experiment fields of the Institute 
the students can follow all the varioui operations and atterd the lectures 
and practical exerdees which interest them as well as the courses of 
Arabic. 
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By t heir intercourse with their fellow students, professors and co¬ 
lonists, they learn the habits and customs of the country; they can 
afterwards extend and complete their practical knowledge in any private 
farm and finally utilize it to advantage in their own farms. 

zon - The Swiss Dairy Association. 

Dec Sdtweizeriache MUchwirtsdttftUdie Veceia — Schueisensclu MMueitung, Year 38, 

No. 103, pp. c-2: Year 39, No. 1, pp. 1-2. Sdiaffhauaen, Oecetnber 24,1912, and January 

3 > 1913- 

The Swiss Dairy Association has hitherto chiefly been employed in 
improving dairy technique and the instruction of persons engaged in this 
industry. 

The increasing importance of the Swiss Dairy Association —at the 
present time about 220 million gallons of milk are technically treated — 
the pr^nt condition of trade, and the efforts of the peasants for organ¬ 
ization, have induced the Association to aim at the following points in 
future: 

1) The improvement of instruction in dairy subjects. 

2) Improvement of quality. 

3) Stricter organisation. 

As the first step to attaining these ends, and as a result of the 
experience of farmers in the matter of the Peasants’ Secretariat, it was 
resolved that a Dairy Secretariat should be formed. The duties of 
this Secretariat were defined as follows: 

1) The support of the Dairy Trade in commercial and legal ques¬ 
tions. 

2) The extending of the markets. 

3) The promotion of literature on dairy subjects. 

4) The establishment of an information bureau and returns of 

prices. 

'The necessary funds are to be obtained from the contributions of 
the different branch associations and from the grants of the league. 

209 > ^ Agrioaitnzal Assodatioiii ol the Cape Ftovinoe. 

Iiand-yrirtschaftlicheg Verdnswesen der Kapprovias. Bericht des landwirtsdiafflichfn 

Sadivecstandigea bdm KeiseiUchen Generaacoiaulat In Eapstadt — NachneUen f§r 

Handei, Industnt uni jLoHdstrteju^, No. 139, p. 5 - Berlin, December 3,1912. 

In Cape Province there have been hitherto four large Agricultural 
Oentral Affiodations: the Cape Province Agricultural Union, the Cape 
Provbce Central Farmers’ AKodation, the Western Province Board of 
Horticulture aud the Eastern Province Board of Horticulture. Only 
the first of these was affiliated to the South African Agricultural Union, 
which covers the whole territory of the Union of South Africa. 

On the occasion of last year’s jaint congress of the Cape Province 
Agricultural Union and the Western Province Board of Horticulture in 
East London, the long projected union of the four central associations was 
accomplished. The new sodety was entitled: " He Agricultural Asso- 
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dation of the Province of the Cape of Good Hbope.” It includes all 
the various local agricultural associations of the Cape Province. 

The new association will appoint a central committee in which the 
interests of the different classes of agriculturists wiUl be represented. 

Affiliation to the South African Agricultural Union is contemplated. 

210 - Central Agnoaltoral Shows in fiance in 1918 (i). MuKcvanM. 

ConcotUB Ceatraox agtlcoles en France en 1913. — Journal Ogieiel de la Frattr fflows ahd 

tout, Year XI,V, No. 18, p. 534. Paris, January 19.1913. couoRfsai a 

By a decree of Jnuary 15,1913, the Minister of Agriculture has de¬ 
cided that the Central Agricultural Shows in 1913 will be held in the 
following places: 


Antibes . 

.... Mardi 10-16 

Mbntauban. 

.... May 5-12 

]^iial . 

.... May 19-25 

Tarbes . 

.... May 26-Jnne i. 

Nantes . 

.... May 26-June I. 

ChateaurouY .... 

.... June 2-8 

Sap . 

.... June 2-8 

Evrenx . 

.... June 9-15 


The programmes can be obtained from the Ifiuistry of Agriculture 
and at the prefectures of the Departments concerned. 

an - General Show of Breeding Animals in Paris in June 1818 (2}. 

Concoon gtoital d’animaux r^jradocteon & Faria, en juin 1913. — Journal offleitl da la 
RdpubUgue Francaisa, Year XI,V, No. 18, p. 533. Paris, Januaty 19,1913. 

By a decree of January 15,1913, the Minister of Agriculture has de¬ 
cided that a general show of breeding cattle, sheep, pigs and sheep-dogs 
win be held in Paris on the Champs de Mars from Tuesday, June 17, 
to Sunday, June 22, 1913. The names of intending exhibitors must 
sent in to the Ministry of i^culture before May 5 at the latest. Forms 
for the use of exhibitors will be obtainable from the Mnistry of Agri¬ 
culture and from the Prefectures from March 15. 

212 - GomDetitinns organized by the Central Agricnltiiral Association 
of Hdranlt, France, at Uoi^llier. 

Canooms oiganiais per la Sod^tt Centrale d’agricnlture de I'Hitanlt. France. — BuStUn 
da la SoeUU dot VUiaiUturs de Franca, d iAmpilograplaa, Year XXV, No. a, pp. a8^ 
Paris, Fdnuary 1913. 

The Central A^cultural Society of HArault is or^mizbg, with a 
subvention of 5000 francs (about £200) from the Minister of Agricul¬ 
ture, the following competitions which will be held, the first four on 
April 26, 1913 and the last during the month of November, 


(1) See No. 100, B. Feb. 1913. 
(a) See No. i6oa, B. Dec. 1913, 


(•Bi.). 
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I. Competition of «iprayers. 

A. I/orge sprayers mounted on wheels and for pack mules. 

B. Knapsack sprayers: 

а) with pump 

б) with preliminary compression. 

II. Competition of solphurers and dusters. 

a) Large sulphureis and dusters. 

b) Knapsack and hand sulphumrs and dusters. 

III. Competitiou of large ploughing implements : two-share and three- 
share plot^hs, etc.: hoes, scarifiers, harrows and surface pulverisers. 
These implements must work one or several rows of vines at a time. They 
may be harnessed to several horses. 

IV. Competition of powders containing copper for the protection 
of vines against mildew. 

V. A competition of vineyard ploughmen will be held in November. 
For particulars apply to the “ Soci^6 centrale d’agriculture de rH 4 - 

lault," 17 Rue Magueloune, Montpellier. 


ai 3 * Exhibitioa of Uaddnes with Oombnstion Mbton lot tilling the 
Soil, at Qalaota, Hungary, Angnst 1918. 

Spokzon, Pai jmt. Az 1913, eobea raulezendo motcxos acantO-fis talajxnivddgepdc be- 

mutataaftnak tervezete. — Kdsidek, Year XXni, No. 6, p. 169. Budapest, January ss, 

1913. 

The Htmgadan Agricultural Association is organiziiig, with the 
financial assistance of the Royal Ministry of Agriculture, the Exhibi¬ 
tion, mentioned in the title, which will be held in August 1913, together 
with experiments. Entries must be made not later than March 31, X913. 

The object of this exhibition is to present home and foreign machines 
that have been tested and to discuss them systematically. The pro¬ 
visions adopted by the Cdznmittee are essentially the following: 

The prescribed depth of the furrows will be 7 to 8% inches. Ex¬ 
ceptions will be allowed. The exhibitor may provide his own fuel, but 
this must be handed, over to the Committee for examination before being 
used. The Committee provides fuel on request. For the experiments 
to be made with each machine an area (fi at least 7-41 acres is provided. 

Prof. P 61 Sporzcra, Director of the Machine Experiment Station 
at the Royal Hungarian Academy of Agriculture in Budapest has been 
charged by the Committee with the drawing up of the programme. 


3X4 - Oenenri Agncattaial Show at Tonis from April 18 to 27,1918. 

ConcontB genjEal sgriooie 4 Tusis, da x8 eu a? avnl 1913. — La JtMut an Cdons 
da PAfrique At Nord, Year a. No. s, p. 99- Algters, January 30, 19x3, 

This Show, during which motor-culture trials will be held, will 
take place at tte same date as the Congress for the Advancement of 
Science, 
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2X5 - Agricnltoial Show at Palestro, Dia-el-Miaan* Algeria» from Hay 2 S 
to 25 . 1918 . 

Conconrs agricole h Falestro, Dra-d-Misan, Algdie du 22 au 23 iiial 1913. — Office du 
Gottvememenf iiin^ral de VAlpine, Year XIX, No. 4, p. 6. Paris, Febroaiy 15,19x3. 


21 b - Agricnltoial Show and International Eshibition of Automobiles 
and of Indnstrial and Agricnltoial Motors to be held at Algiers in 
Haich-April 1913. 

Coacoms agncole et exposition mtemat onale d’automobiles el dc moteurs indtistriels et 
agricoles 4 Alger, en liilats-Avril 1913 . — Office du Goviemetrent f.t.netal de rAlqAie, Year 
XIX, No. 4 , p. 6 . Paris. February 15 , X 913 . 

On the 22nd of March an exhibition organised by the Automobile 
Club will be opened at Algiers. exhibition will include amongst 

other objects : agricultural motors and implements ; chemical products 
used in agriculture and manures; there will also be a show of breeding 
ftTiitnalfi (April 16 to 20) a horse show; a cold storage exhibition; a 
horticultoral exhibition ; as well as a mechanical ploughing competition. 

For information, a^y to the Secretary of the Automobile Qub 
d’Alg&ie ; 23 Boulevard Carnot, Algiers. 

air - Spaaish-American Exhibition at Seville. Spain, from Jasnaiy 1 to 
October 81, 1916. 

Gocaa de Madrid, Year CdJ, Vol. PT, p. 880. IdbadrSd, December 2X. xgis. 

A Royal Decree, dated December 20, 1912 postpones to January l- 
October 31, 1916, the Spanish-American E^bition which was to have 
been held in 1914. 

2 x 8 - Exhibitions and Congresses of Agricnltoie in London in Jime 1914. 

1 topical lAfe, Vol. IX, No. x, p. 2. l^oudan, January 19x3. 

In June 1914 the following will be held in London : t. The First 
Intematicnal Exhibition of cotton, fibres, principal tropical produce and 
kindred matters. 2. Hie Fourth International Rubber Eshibition. 3. The 
International Congress of Tropical Agriailturists. 

The first exhibition will include a section for palms and their pro¬ 
ducts ; fruits, kernels, oil, fibres, sugar, alcohol, etc., from coconut, oil 
palm {Elaeis guineensis), wild date {Phoenix sylvesfris), palmyra {Bo- 
rassus Nipa), nipa {N^a fruHcans), Idttool {Caryota vrens), buii (Co- 
rypha data), sugar palm {Armga [Sagerus] sacchc^fera), sago palm (M«- 
troxyion Rtanphii), etc. 

2 tQ - Inteznatioiial Rubber Congress from September 7 to 12, 1914, and 
International Rubber Exhibition from September 8 to October 10,1914, 
at Batavia. Java. 

Het Znt. Rubber omgiess eu Rabbertentoonstemng, Batavia 19x4. — Tijdsedirift voor 
Nifaerieid ev Landboum in NederUmdsch Indie: MOgefeceH voor de Nededmisdii- 
Indisehe Maatsekappif van Ntfverheid en Laudbow, VdL IXXXV, No. 6, pp. 37X-3W. 
Batavia, December xgii. 
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The exhibition will include the foflowing sections : Botany, culti¬ 
vation, collection, piepaiation and packing, parasites and other pests and 
means of control, economics (dwefiing houses, hygiene, public worship 
and education), wild rubber kindred substances, rubber substitutes,, 
guttapercha and balata, commerce and statistics, literature, vulcanized 
rubber, methods of scientific investigation. — The Congress will include 
the following sections: botany and zoology, climate and soil, cultivation 
and harvesting, preparation, economy of production, S3^thetic rubber, 
commerce. 


zao - Universal Exposition at San Fianoisco, hsr Antbortty ot the United 
States Government, 1915, February 20 to December 4. Celebrating 
HbB Opening of die Panama Canal 

In order to celebrate the opening of the Panama Canal, which will be 
ofBcially inaugurated on January i, 1915, the Federal Government of the 
United States announces a Universal E^shibition which will be held at 
San Francisco, California, from February 20 to December 4,1915. The 
Eshibition will include the following sections: fine arts, edncation, social 
economy, liberal aits, various manufactures and industries, machinery,, 
means of transport, agriculture, animal husbandry, horticulture, mining 
and metalluigy, 

321 - Hbrtkniltazal Oongcess in Paris, Uay 22,1018. 

CoDgris d’BocticaltuK d£ 1913 ft Parte, le aa mai — Journal de la SoaMi natwHOie d’Hof 
Mowttiirc Ffonea, Series 4i Vcft. xm, pp CVTIl-CES: Fails, December 19x2 
The twenty-sixth congress or^nized by the National Horticultuial 
Society of France will be held in Paris on Saturday, May 22,1913, in the 
large ball of the Society, 84 Rue de Grenelle. All details May be obtained 
from the Office of the Society. 

333 - The Sixth Intemational Congress of tiie Dairy Industry, at Benie,. 
Switzerland, in 1914. 

VIC Congrte Li tem a t ionaX de llodastxie I<altlftre ft Berne, Smsae, en 19x4 — La Terra 
Vaudoae, Year 5, No. 4, p 42 I«an 3 axaie, 7 snn 23 y 25, xgxs. 

Universal A^odation of the Dairy Industry has entrusted the 
Congress of 1914 to Switzerland. The bureau of the Congress is established 
provisionally at the I 4 ebefeld in Bemt. 


323 - International Dry-Farming Ckmgress and Soil Prodnets Exposition 
at Tulsa, Oklahoma, U. S. A., from October 22 to November 1,1918- 



AGtlICni,mAI, MBT&OROI,OGY 


369 


CROPS AND CUI/TIVATION. 

324 ~ A Method ol Avprozimatmg Rainfall ovet Long Periods and gome 

Results 0! its Aiiplication. 

Douglass, A. E Abstact from Astfonomual and Astiophystcal SoaOy of Amenta. — 

SeuHce, Senes, Vd. jOucvh, No. ^0, p. 33. Jan. 3, 1913. 

It was found by a test extending over 43 yeais that the radial thick¬ 
ness of the lings of tl^ yeUow pine of northern Arizona gives a measnre of 
the rainfall in that region with an average accuracy of over 70 per cent. 
By applying a simple formula, taking into account the conservation of 
moisture, the accuracy may be inaeased to about 73 per cent. By cross 
identification of rings between all the hundred trees examined, the accuracy 
of counting tings was greatly increased. 

Five trees from the vicinity of Pkgstafi Observatory were measured 
to the number of 400 rings, and two of these to 500. It was found that all 
the trees in that locality gave very .similar records. A 21 year variation 
amouting to 16 per cent, of the mean is shown in 400 out of the 500 years 
recorded. A shorter variation amounting to 16 per cent, of the mean was 
found to have a period of 114 years. Its jdot derived from 492 years 
shows two maxima which correspond in time with two maxima of rainfall 
in the 50 years of records on the southern Ddifomia coast, These in turn 
match the major and minor tnaxima in the temperature of that region for 
the same peri^. The larger maximum of the latter occurs at the time of 
the sun-spot minimum as averaged for 125 years. 

225- Ccmvenieni CkmTeRiion Table for Erost Work. 

Me Ani^ A. G. in MotUhly Weather Senem, Fart I, Climatology, Oimatdo^cal 

Sommaiy for District ii; Vd. 40, No. 4 , pp. 938-939. Washington, June 19x2. 

Orchard heaters, evaporators, and frost protectors of various forms 
have come into such widespread use that a convenient table for the quick 
conversion of heat units into power units, and vice versa, seems to be 
much needed. 

It may be painted out that the British thermal unit is the quantity 
of heat requited to raise rhe temperature of 1 pound of pure water at 
maximum density (39.3® P.) i® P. This is the unit most frequency used 
by engbeeis in ^ United States and Great Britain, alfhough it is deemed 
desirable that the old English units and the Pahrenbeit scale be used 
as little as possible, A British thermal unit is equal to 0.252 calorie and 
also equal to 777.5 foot-pounds, One therm will raise the temperature 
of I gram of water i? C; 1000 therms equal i calorie, equal to 3.968 
Bri tifili thpitnal units. 

In problems connected with the heat of water, it should be remem¬ 
bered t^t the total heat is the latent heat plus the sensible heat. The 
total heat required to evaporate water at a givm temperatuee is z 059.7-f 
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0,428 T, where T is given temperatnie. This holds for temperatures be¬ 
tween 32® F. and 212® F., or ooC and 100® C. 

In changing to steam at 212® F. a pound of water at 212® F. absorbs 
9704 British thermal units and the total heat is therefore 1150.4 Bri¬ 
tish thermal units. This is starting from a temperature erf 32® F. A 
pound of ice at 32® requires 142.4 British thermal units to change into 
water at 33® F. The latent heat of aqueous vapour mey be foimd from 
the following formula: 


Ld 1091.7 —0.372 td 

Where Ld = latent heat, and td = temperature of water. 

For convenience in frost work tiie following may be_ used: 

1 kilowatt hour ■■ 3 412.66 B. t. n. 

I H.P. 746.3 watta. 

I H.P. hour 2 544,6 
i B.t.o. ea 777.5 foot-poonda. 
t B.t.ii. me 0.35a calories. 

I calorie 1000 therms. 

Z oakoie *= 3.968 B.t.n. 

I calorie per kilagram » z.8 B.t.ii. per poond. 

I pound of air at 32^ P. oocopies about IS.4 eabic feet. 

I poiind of water at atafi P. occt^es o.oz6x cubic feet. 

I pound of steam at aisf F. occupies 30.14 coble feet, 
t pound of water at 3x2® F. contains x 8 i .8 B.t u. 
z pound of steam at ais* F. exmtains 1130.4 B.t.u, 
i pound of ioc reqidtes X43.8 B.t.u. to change to water. 

X cubic foot of water at aia* P. wdghs 59.84 pounds. 

X cubic foot of water at 62^ P. weighs 63.3786 poimds. 

I enUe foot of steam at aza^ P. wdghs 0.03836 ponnd. 

I cubic foot of dry air at 32" P. weighs 568 grains. 

I cubic meter of dry air at op C. weighs i a93X>s gram*. 

Spedfic beat of water, z.ooo. 

Spedfle beat of ice, 0.489. 

Spedfic beat ci water vapou', 0.453 at <itxiiospheric temperstuies. 

Spedfle beat af air, 0.341. 

Values given above are laboratory valnes, obtained by using distUled 
water. Ordinary drinking water is heavier than distilled water, because 
of noatter in solution. Salt water is also heavier. It may also be re¬ 
marked that the temperature of the freezing point in ordinary nse. 

3 *® 3 ?., or 0® C., may not hold for the freezing of water in plant life, 
WJSi. Shaw instances one plant in which the freezbg point is apparently 
21® F., oi>3® C. In other words, the chai^ of water from the liquid to 
the solid state under natural conditions is soroewhat difierent from the 
change as studied in a laboratory. 

Some ol the values ^ven above differ slightly from those found in 
textboerfes, but it is believed they are the most recent. 



son. PHYSICS, ctttwtr try A2n> UICROBIOI.OGY 


371 


33b > Agiioaltoial Study on Manganfifie. 

I. Normr, P. Btnde agrbloglqoe du mangaiuae. — • Comttis Stiid«s de PAeadimu des 

Seitnut, Voi. 155, No. 33, pp. ii67-xi69. Faria, December 3, Z913. 

3. Id. in AimHes ds la Sdenu Agnmomiqiu, Year 30, No. i, h>. r-ia. Faria, January 1913. 

The writer proposes to study manganese systematically from an 
agricultural point of view, and to ascertain what be^mes of the manganese 
introduced into the soil under the form of manganous salts. 

Absorbent power of the soil — By using the method adopted for ammo- 
niacal sals, the absorltent power of the soil towards the salts of manganese 
is easily demonstrated. 

Sahiie oxide of Uuignieae 
fixed by 50 finou of soil 


Garden soil containing 85 % of Umf.0.161 — 0.163 l?ra>n 

* » ' 19 ' " .0.153 —0.159 

Folkm soil » 3 » » * .0097 — 0.103 


The various elements constituting the soil have not the same influence 
on this absorbent power: 

1. SiUciom sand has no action. 

2. Limestone is strongly attacked in the cold by solutions of man¬ 
ganese sulphate or chloride; ^e whole of the acid remains in solution and 
the dissolved calcium replaces the manganese rendered insoluble, in the 
proportion of the atomic wei^ts. In &ct the ratio 

has been found to be 1.37; theoretically l. 375. 

3. Humus does not play any part in fixing of manganese. Peat 
and natural mould may, it is true, precipitate it owing to the calcium com- 
potmds they contain, but when these substances are freed from lime by 
means of an add, they show no power of fising. 

4. Natural clay, taken in the form of loam, has sharply reacted on 

the rf manganese sulphate, giving the figure 5.04 for the ratio 

• day has thus an action of its own independent of the 


presence of lime. 

As the soil possesses the power of fixing manganous salts, only sman 
quantities of this dement aie to be found dissolved in the water of the 
soil. In fact the washing of 2 kilos of soil by 9 litres of water gave 17 milli¬ 
grams of saline oxide of manganese, or 8.5 mg. of soluble saline manganese 
oxide per kilo. This sdl neveithdess contained 145 grams of soluble 
saline oxide per kilo. Slightly adduladed water dissolves a little mote 
manganese: 0.037 0.088 grams of saline manganese oxide per kilo, 

according to the soils. 

Consequently the drainage water contains also feeble proportions of 
man^ese: 0.25 to 0.5 milligrams of saline oxide of mar^ese per Utre. 
Xtisnoteniichedby the addition of sulphate of manganese to the sdl, In 
fact the writer collected during a year the drainage water from two cylinders, 
both of them watered in the same way and each containing 10 kil^ of the 
same soil; one of the two had recdved 0.5 gram of sulphate of manganese 
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by means of superficial watering ; the other had not received any addition. 
Only the sulphuric acid passed into the drainage water without the cor¬ 
responding manganese. 

Summing up, arable soil renders manganese insoluble and retains it in 
the same way as it absorbs ammonia, potash and phosphoric acid. 

Soluiion of the natural manga'uese of the soil in varioiis reagenls. — In 
regard to concentrated adds the figures obtained are so large in compa¬ 
rison with the quantities of manures usually employed that they do not 
present much interest from an agricultural point of view. On the contrary, 
the writer has found in the soils he examined such quantities of manganese 
soluble in addulated water (i) as were sufiBcient to allow of an easy deter¬ 
mination. It would be desirable, however, to know if the content of a soil 
in mangjanese soluble in addulated water is connected with the require¬ 
ments of this soil as to manganese manure. In order to solve this question 
a detennination of the manganese soluble in weak reagents: water, ad¬ 
dulated water and ammonia, should be made in aU those cultural experi¬ 
ments which are carried out on manganese mannres. 

327 - The BlAck Soils of the Oned B*Dam Valley in tfaioocx). 

Gm, G. JUs tetres noires ae la valine de I’Oaed R* Dom an H^bxoc. — CompUs Rmdm d$ 
PAettdimu dss Sdenas dt Paris, YdL 153, No. 33, 1^ xx66>xx67. Faxis, Oe* 
oember a, xgxa. 

Three samples of amble soil taken from the very fertile valley of the 
Oued R’ Dom in the udghbourhood of Dar Chid Ben Ali in Morocco have 
been investigated by the writer and M. Mallet; they have the following 
composition (per thousand): 



I 

n 

in 

SlHoa. 

. 396.3 

316.3 

164.1 

Alirmlnn. .. 

. 636.3 

Goq,4 

562.5 

Orlde of iron ...... 

3-6 

43 

4.5 

Fbosphoric add . 

. 1.3 

1.4 

1-3 

Garbooic add. 

5.4 

5.8 

5.8 

Lime . .. 

• 3.8 

6.1 

6.3 

Magnesia. 

. 3.0 

3.1 

3-0 

rotosli. 

. 4.1 

4.7 

4.3 

Organic maiur . 

. 34.6 

36.6 

30.Z 

Ltesat zio^. 

8,2 

7.9 

7-1 

Combined naler. 

. 10.2 

9.3 

8.4 


998.S 

996.6 

997.5 

Organic nitn^^ . . 

1.53 

I.7-’ 

1.04 


The saturatiem capadty of these soils is 51.2 per cent, and thdr re¬ 
tention capadty is 34.3 per cent. Thus, one cubic foot can hold about 

(z) 5 cubic oQatiinetre& of albicacid per litre, afto’ ceasatiQn of e fl te rvesoeaoe. Comiti am- 
aaSmt 4 es Stations aatvHom'jaes a des ladoratoires aipiooles. Methods tamlyss des tarm, 
Ptab, 1858. 
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2.14 gallons of water of imbibition and 1.25 ^Uons of water of combination, 
♦. tf. a total of 3.4 gallons. 

Although the soil appears completely dry in summer, yet plants con¬ 
tinue to grow in it during the hot months, so that the black soils lend them- 
elves to dry-farming; in explanation of this the writer suggests that the 
plants must possess the power of absorbing the water of combination 
from trihydrated alumina, AI2 O3, 3H2O, which remains in the clay after 
the disappearance of the water of imbibition. 

The characteristic black colour of the soils of the Oued R' Dorn, and 
in general of the Tirs of Morocco, is due to an amorphous humic substance 
resulting from the decomposition of vegetable matter, which has been trans¬ 
formed by gradual oxidation. It is partially soluble in caustic potash, 
giving a brown liquid. 

The formation of the black matter is analogous to the process which 
results in peat and is promoted by the alternated wet and dry condition 
of the soil, the latter facilitating free access of air by the production of 
cracks. 

228 - inigation InTestigatlons at the Utah Experimental Station. 

WmisoB, J, A., STBn ^T, R. and Mr,Bum., h. A. BulhHn of the Utah Expmmtnlal 

SttUiOH, Nos. 116, 117,118, 119, 120, pp. 1-240. IfCgan, Utah, September X912. 

During the period 1902-1911 a large number of crops were grown on 
the Green^e experimental plots with various amounts of irrigation water, 
in order to investigate the influence of the water supply on the yields 
obtained. The average results for five of the chief crops are as follows . 

Yield in lbs. f>er acre. 


Itd^oo water la 


Crop 

1 s ! 7 54 j 10 j 

i 1 1 ' 

! 1 
i - ! 

1 

1 *3 

30 

! 

33 

1 

50 


Wheat. 

4969 

1 

5 545 | 5684 

6279 

1 

^ 6672 

_ 

7229 

7999 


Maiae. 

— 

10757 12762 

j 13 092 13 856 

14C06 

- 

- 

1 12 637 

AlfaWft. 

- 

90941 6943 

8369 

1 8606 

8133 

- 

9949 

- 

Beetroot. 

- 

6080 8053 

8636 

10 076 

10 271 

- 

111 528 


Pcftatoes. 

2310I 

i 2730, 2 9*5 

3405 

4005 

' 36 * 0 , 

1 _ 1 

1 

i_ 

1 3 795 

1 — 


'Die yields increase with the amount of irrigation water applied, but 
^th each additional increase in the irrigation water, the corresponding 
increase m yield diminishes, till a point is reached where further appli¬ 
cations merely reduce the yields. This point is above 30 in. for wh^t, 
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alfalfa, beet and potatoes, but lies betvpeen 33 and 55 in. for maize. Fur^ 
ther, when certain crops were grown without any irrigation at all they 
produced from 67 pet cent, for potato^ to 85 per cent, for wheat of the 
yield obtained when 7 in. of water were appl^. As the total amount 
of irrigation water in any district is usually limited, the question of uti¬ 
lizing it to best advantage is of great importance and the above figures 
would indicate that far larger yields of produce could be obtained by 
spreading a given amount of water over a large area than by concentra¬ 
ting it on a smaller one. 

Oiher esperiments for investigating the number of irrigations and the 
time of yKir at which they should be applied showed that in a general 
way the best results were obtained when the applications of water were 
iistributed so that the soil lemained approximately equally moist throu^- 
out the growing season ; with wheat and maize, the supply of moistuTe 
was specially important during the period of seed formation, i. e. at the 
period of transference cf food material from the straw to the grain; with 
beet and potatoes, July and August were the two important months, and 
later applications did not appear to produce any material increase; with 
al fal fa the total yield was little affected whether the water was applied 
just before or just after each cutting. On the Greenville farm, where 
the a nnual ntinfall is over 15 in., and where the soil is saturated at the 
time of planting, no advantage was obtained by irrigating before seed 
time; but applications of spring flood water (which would otherwise run 
to waste) after seed time but before the usual irrigation season ^ve some 
slight increase in yield, this increase being greater the later in the season 
the application could be delayed. Two methods of appUcation were tried- 
flooding and furrowing — and the results surest that cultivated crops do 
equally well with either of the methods, while non-cultivaled crops are 
better when flooded. 

In a certain numbw of the trials the mops were sampled, just before 
each irrigation, and subjected to analyses in order to ascertain tlm pro¬ 
portion of leaves, stalks, etc., in the plants, and the chemical composition 
of the difieient parts. The following ccndusions were readied. 

The plants grown with much water tend to be more leafy and, in the 
case of cereals, to have relatively lifter heads — the percentage of 
grain in the wheat crop \urymg from 33 per cent, where 50 in. of water 
was used to 44 per cent, with only 5 in.; these differences become evident 
early in the season. 

The percentage of water in the parts of the plant above ground de¬ 
crease with the amount of water applied, while in the underground parts 
(tubers of potatoes and roots of beets) it tends to remain constant. 

The content on the other hand increases with the irrigation water 
in the aerial parte of the plant, and varies inversely with the irrigation 
water in the subterranean parts of the plant 

The fratein content varies inversely with the irrigation water in all 
parts of the plant 
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In sugar beets and potatoes the percentage of carbohydrate (starch + 
sugars) increases Mth the irrigation water. 

I^astly, the protein content was also estimated in the wheat crops 
where the distribution of equal amounts of irrigation water was varied, 
and the results show that when the greater part of the water is ap¬ 
plied early in the season the percentage of protein is highest, and the more 
irregular the applications the higher this value appears to be. 

229 - Experiments with Butz* Drains in the Feat [Moor neat Bernan 
on the Chiem See. 

HiRiUTfO, M. VeiBodie mit Bntz’sdier Drains (i) im Eaduaoore bd Bernau am 
CUemsee, — Dtr KjiUunechnikcr, Year XVI, No. i, pp. 51-55. Bteslaa, January i, 1913. 

For the drainage of the Lake Chiem moor, Butz' new drainage 
process was used. 

Herr Butz selected as field of his operations an area of peat moor 
which the Bavarian Institute of Moor Culture is cultivating at present. 
The depth of the peat bed reaches 18 jfeet. In the year 1911 about 
13.8 acres of this moor were drained by means of narrow ditches about 
3 feet average depth. These ditches were deepened in 1912. In spite of 
this only gradual deepening of the ditches their sides showed a strong 
tendency to cave in. It became necessary to open each ditdr to the 
neoe^ary depth and to put in immediately the drain and to cover it 
partially. Under these raifoitunate conditions a somewhat higher amount 
of labour was employed for the drainage than that stated by Herr Butz. 
From the tables which accompany the text it appears that to the rather 
high cost of this moor draining the constitution of the moor as to 
water content and to the presence of wood, roots, etc., as well as the 
depth of the drains, contributed more than the system employed. 

230 - Use of Dynamite for breaking up Land (2). Ezperimente ooDduoted 
at the Agriooltnral Station (A Lansanne (^tzerland), 

Ditsseski^ C. Zfi culture dn aol & la dynamite. — Pncis-Verbaux it la SodiU Vau- 
dcm des Scieiue$ NalureBts, No. 3, 1913. (Stance du Z3 Janvier), tamwune, 
Jeanary 1913. 

In order to bring under cultivation virgin soils which are not 
easily attacked by the plou^, American krmers sometimes use dyna¬ 
mite. They make blast-hol^ 13 to 23 feet apart and 30 to 40 indies 
deep, at the bottom of which they plaoe dynamite cartridges ooutaining 
15 to 20 per cent of nitro^ycerine and wdghing 5 to 8 V4 ounces; the 

(i) Buts' ^tem consists in the nae of Imig vrooden drains, haA^ng a square cross 
aectioQ, made of hoards 04 to 0.8 inch thidr, 2 to 8 in. broad and usoaBy 13 feet loig, 
ii(>Hh 5 together mid fdmilng iimg drain. {‘^.). 

(3) See: Caasjsao GuBKa, Ssperhnenti nd dlasodameato del ieireno colmessoddla 
dhandte. — Anu'tU dila R. Arcadmia it A^icoBura di Torinot YcA. SHI, p. 3?, Turin, 
1880. — See also No. 3539, B. Ang,-Sept.-Oct, 1911; No. 3135, B. Nov.-Dee. tqir; 
Bfo, 671, J?. April igta: No. 777J B. 3 &y igja; No. 1398, B. Oct 1912. {Ei.) 
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holes are then Med with sand or clay, and well r amm ed. Each cartridge 
is provided with a fulminate cap and a match, an extremity of which pro¬ 
trudes a few inches above the soil. The cartridges are fired either by 
lighting the matches direct or by electricity. The explosion raises the 
ground, and breaks it up sufficiently to allow it to be easily ploughed. 
The cost of the operation is reckoned at £2 8s to £4 per acre. 

In order to form an opinion on the utility of this process, new to 
Switzerland, the Federal Institutian of Agricultural Chemistry at Eau- 
sanne made, in November 1912, some experiments in the property of 
Colonel Riboidy at Planisse sur &unt Edouard (Valais). Some land in¬ 
tended for a plantation of fruit-trees was prepared by exploding at the 
spot to be occupied by each tree a cartridge of about 8 3/4 of " gam- 
site *’ a safety explosive manufactured by the Gamsen (Valais) works, 
and containing about 24 per cent, of nitro-glycerine. This operation pre¬ 
pares the ground very well for planting young trees. The explosion of 
the charge placed at a depth of 40 indbyes, raises and breaks up a vd- 
time of from 35 to 52 cubic feet of earth in the form of an mverted 
cone, the base of which measures on the surfiice of the soil about 6 ft. 
6 in. The grassy sods were projected to a short distance. In spring 
all tibat will be required before plantir^ will be to shovel out a hole 
large enough to accomodate the roots so that they may develop freely 
without encountering lesistanoe. The whole operation costs about yd per 
tree, while the holes for planting made by h^d labour often cost more 
and their volume does not exceed 17 cub. feet. Eaq)erience has proved 
that trees planted in soil prepared by dynamite developed more rapidly 
and cam e into bearing earlier than those planted in the usual manner. 

It appears also that dynamite mi^t be advantageously used for 
preparing land for plants possessing deep roots, such as the vine, espe¬ 
cially when the subsoil is hard and compact With holes at 16 % ft. 
apart and cartridges containing 5 oz. to 8 3/4 oz. of explosive (which 
seems sufficient), the cost of breaking up the land does not exceed £8 per 
acre, while the same work done by hand to a depth of 2 feet ixists 
about four times as much. 

A m ong other experiments one was made in a moist soil on which it 
was intended, after drainage, to grow lucerne. The resistance of the 
water did not allow of useful work being done; the energy of the explo¬ 
sive was spent in projectmg the soil to a great height, making holes 
measuring about 17 cob. ft. This method does not therefore seem advi¬ 
sable for soUs j} 05 sesamg a water table not far from the surface. 

By using the soKalled safety explosives (cheddite, gamsite, west- 
phalite, telsite, etc.) pr^ared by various factories, the soil can be 
worked without incurring any serious danger, provided of course that 
e eroentary precautions 1 m taken to guard against acddenta. 
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231 - The Oompositioii ol Bossian and Foreign Fidi Mannies and of other uasures 
M anures ol Marine Origin. maotkoto 

Kobsowhsch, P. S. and Kotolow, G. I. K voprosu 0 aostavie rnasldch 0 Inostraanydi 
lytaiyeh tukov i drnghidi udotjrenij »inosrkago» proiskhoydenla. — Jumal Opetnoi 
Aqronomti (Rns^sches Journal filr gperimeutdk I^dirirtachaft), Year Xin, Fait 6, 
pp. 801-814 (815-816]. St. Fctetabta^g, 1912. 

This article gives useful infonuatioii n:gardiag the composition of 
Bossian herring niantue, compering it rrith di&ient £sh manure? and simi¬ 
lar manures from other countries. For the latter purpose, the results of 
numerous analyses of the most various manures of “ marine ’’ origin have 
been collected, many of the data having been taken from the agricultural 
press. 

The foUo\ring table gives the comptsition of three kinds of Russian 
herring guano, which were analj'sed at the St. Petersburg Agricultural 
lyaboiatory of the Chief Office of the Land and Agriculttual Organisation 
Society. 

At the end of the summary, the writem come to the following conclu¬ 
sions. All £sb manures can be divided into two groups; the first includes 
those which are relatively poor in phosphoric acid (not more than 7 per cent), 
while those of the second group have a high phosphoric add content {12 
to 15 per cent.). The Russian herring manures examined in the above- 
mentioned laboratory belong to the first ctess. A third class is formed by 
manures made of lower marine organisms, and characterised by a low per¬ 
centage of phosphoric add (o.6to i.6;inthecaseof Fttcwsonlyo.ipercent). 

These various manures contain very difident amounts of nitrogen, la 
the first class, the nitrogen content varies from 6 to 13 per cent.; the second 
lot are more even, ran^ng from 6 to 9 per cent.; the representatives of 
the third dass have from 1.4 to 5.3 per cent, of nitrogen and the Fitcus 
seaweed only 0.35. All the manures mentioned, except the American 
fish-guano, are extraordinarily defident in potash, averaging only about 
I per cent. Data respecting the fet content are only available in the cbs& 
of the first and third classes; in the former, this varies from 4 per cent, to 
18 per cent.; Rmsdan herring guanos from ^khalin are almost the poorest 
in felt, while the Vladivostok guanos occupy a middle position from this 
pdnt of view. The fet content in the third group varies from 0.7 per cent, 
to 5 per cent. 
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232 - ^^gxiooltoiBl Vahie of Ctobonate of Lime lecoveted from Oau^ 
sticisiiig Plant. 

Hbndbjck, e:. J. in British Assoctation for th$ Aaoanceneiit of Science. Dundee igia* 
Section M. (Agticsilture) m 17. I^dcai. 

The writer states that great quantities of precipitated carbonate of 
lime are obtained as a by-product from caustidsing plant, and that in 
many parts this predpitated chalk is thrown on the dump-heap as a 
waste product, while it may be that the surrounding fields are hunger¬ 
ing for carbonate of lime. 

This waste product as obtained from the dump-heap contains about 
50 per cent, of moisture, and is a somewhat tenaoeous substance. The dry 
matter is mainly carbonate of lime; small quantities of other sub¬ 
stances are present, which vary considerably according to the process 
used. A little silicate of lime is always present, and there is generally 
some organic matter. The material m always alkaline; the alk^nity Is 
in some cases due to caldum hydrate, and in others to sodium hydrate 
and carbonate; it varies greatly; in certain samples an alkalinity due tc 
soda, and corresponding to 6 per ant. of sodium hydrate was found, in 
other samples the alkfi^ty was under i per cent. 

Till now littile use has been made of this substance; one reason for 
this is that in the wet state it is difficult to spread; it is however easily 
dried, when it forms a fine powder, whidi is easily distributed. 

A number of eaperiments have been carried out with this 
carbonate of lime, in which it has been compared with other forms of 
lime,such as burnt lime and ground limestone. The experiments have all 
been made on land defident in lime and very subject to finger-and-toe in 
turnips. So for as they have gone tihey show that whether the results are 
measured by increase of crop or by diminuticm of fingex-and-toe disease, the 
precipitated carbonate of lime does at least as well as any other form 
of lime. It has, on the whole, acted better than an equal quantity 
of commercial ground limestone, as it is very much finer, and is there¬ 
fore more thoroughly mixed with the soil. It vras found that the pre¬ 
sence of a small percentage of »)dium hydrate and carbonate had no 
prejudicial effect on its action. 

233 - The Seocmdary Effects cff Fhoaoliie* 

KAflKgBR, H. Ucfber Nebenwixfcongea des Phonoliths. — Ans dem Inatitat fOr laodw. 
PflaijUEenpFodtdctl<Ris]ehre tcad der Versuchsvfdrtadiaft der k. k. Hodisdnile fOr Boden- 
kultor in Wien. — JMiMlungen der Jandairtschaftlichm Lehrkanxeln der k. h. Hoehschule 
Mr BodenkuJfitr in Wien, VciL I, Part s, pp. 271-284. Wcnna, Janaary ij, 1913. 

One of the questions raised al^ut the manurial value of phonolite is 
that of the eventual secondary effects on the utilization of the nitrogen 
in the a)il, several opinions being current. The writer proposed studying 
the effect of phonolite on the utilisation of the nitrogen of the soil and of 
nitre^en in ItMuns and sandy soils. 
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In each pot 9 500 grams of soil were placed, the same weight being 
used for the sandy and the loamy soils. The former contained 8.42 per 
cent, of moisture, the latter 17.98 and was besides very rich in phosphoric 
add. 

P represents 0.5 gram of phosphorus pei toxide as monocaldum phos¬ 
phate ; X = 0.6 gr. ot nitrogen as calcium nitrate ; K = i gr. of pota.sh 
as potassium chloride ; ? — 10.8 gr. of phonolite containing 9.28 per cent, 
of poi.ash. 

The results given in the annexed table do not seem to show that the 
application of phonolite esKrted any useful action, save by the direct action 
of the potash, and in the case of the very poor sandy soil not manmed with 
nitrate, but not in the sense of favouring the fixation of nitrogen ; in all 
the other cases, as a secondary effect, a diminution of 3ield was observed. 
In the case of simultaneous application of jdionolite and nitrate of hme, 
the lower yield was accompanied by a lesser utilization of the nitric nitro¬ 
gen : hence the opinion that phonolite acts as a denitrifying agent. 

Summing up, it appears that there is no evidence that phonolite has 
a favourable secondary action ; the contrary rather seems to be the case. 
Consequently, apart from its value as a potash manure, it should never be 
employed excepting where its favourable secondary effects have been ascer¬ 
tained by means of careful experiments. Lastly, it is to be noted that 
these results disa^ee with those obtained by Prof. Bfiltner, but agree with 
those of Prof, Pfdffer and his collaborators. 


234 - New Experimeats on the Fertilizing Property of Snli^ni. 

S^SAsCHNncaBV, V. V. Norje Opjlj s Fiernjm Dretcun,' kak oudeftsrenjein. — Jumal 

Op0tnoj Agronomy (RMaaiwcheB Toumal fur experimentdle I«aiid\ditscluift), Year Xin,. 

Part 6, pp. 817-831 {831-833) -|- 1 plate, St. Peterabiux, 1912. 

The writer has made experiments (i) to ascertain whether flowers of 
sulphur have any effect on the growth of t«rley and r3re. The e:q)erimeuts 
were carried out in the esperiment garden of the Agricultural Institute 
at Nancy in a very rich day soil after beets. 

The soil analyses gave an average sulphuric add content of 0.082 per 
cent. It is well known that most soils are poor in sulphuric add, the 
amount varying, according to Hart and Petersen, from 0.033 per cent 
to 0.14 per cent., almost always lemaming below o.io per cent. The 
sulphuric add present in the experimental sdl was thus an average 
amount. 

The sulphur was applied before scrwing (at about % oz. per sq. yd., 
or 90 lbs. per acre). The sowing was done on February 25, 1912. 

The fevourahle effect of the sulphur showed itself from the begin¬ 
ning in the stronger growth and bri^ter green of the plants on the treated 
plots. This result persisted tUl the croj^ ripened. 


{Ed.). 


(x) See Mo. 780, B. May 19x3, and No. 1397, B. October xgia. 
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The crop reaped on July 26 was weighed {grain and straw together). 
The average weight per plot d 2 sq. m. (2.4 sq. yds.) was as follows: 



Bailey 

aye 


Um. 

Um. 

Without sulphur. 

.... 13.0 

9.3 

With sulphur. 

.... 16.5 

12.75 

Increase due to sulpbnr. 

• • . • 3.5 

3-»5 


These figures clearly sliow the good effect of sulphur upon the cereals 
useii for the experiment. 


MSKULIDIUL 

BOXASY. 



335 - The Effect of the Concenfiation of Nutritive Solntions upon their 
Absorption by Plants. 

POCGEI, I. and 8 cedschak, D. Mijaaie conzentiaxij pitatelmjeh lastorov na ich pog 
kBtedienle raatenlejii. — Jvrnal Opetnoi A^ronomU, Year XTH, Part 6, pp. 823-828 (8a8- 
829) + 3 flp- St. Petasborg, 191a. 

writers have investigated in the laboratory for Applied Chemistry 
of the University of Algiers the absorption by wheat plants 2 to 4 weeks old 
d various nutritive substances from solutions of different degrees of con¬ 
centration and from aqueous soil extracts. 

Their results, using nitrate nitrogen, were as follows: 


CanoentatiiBi of Uu: aolntioa in mg. ni- 


trogUQ per litre.0.3 

Nitrogen absorbed, mg.0.04 

r 

Conoentration at tlie b^imdng, mg. ni- 
ttoga per litre ....... 0 

Average ooncmtiatioD diving the ex- 
perinunt, mg. per litre . . . . n 

Abaoibed nitrogen, mg.0 

Plant weight (dried at loo^ C.) mg. 0.364 
maease over plante grown withoot 
nitrogen .o 


I s 

4 

S 16 

33 64 100 300 

0.11 0.2 

0.41 

0.8 1.61 

3.2 6 

8.5 15 

0.5 

1.0 

an 

4.0 

0.0 

043 

0A7 

t.65 

2.76 

5.1 

3.29 

6.83 

11.7 

13-7 

20.1 

0-399 

0.418 

0.433 

0.414 

0.438 

0.035 

0U>54 

0.069 

0.060 

0.064 



,4 
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The miters sntnmarize the total results of their experiments as loUcws . 

Where the concentration of the solution was very low (undei o.i mg. 
per litre for phosphoric add) no absorption was observed; on the con¬ 
trary, the plants excreted from their roots the nutritive matter which they 
had before absorbed in the organic or inorganic form (point A of the curve). 
With the rise in concentration, the absoiption at fct more rapid than 
the increase in concentration, till it reaches a certain point (B on the curve); 
beyond this point the absorption is strictly in proportion to the concentra¬ 
tion of the solution ; subsequently a point is reached (C on curve) when 
this ratio is disturbed, and the al^rption increases more slowly than the 
concentration rises ; eventually, the absorption ceases to depend upon the 
concentration (the absorption of the nutritive substance irom the solution 
i«: then regulated by its assimilation by the plant). It is dear that the 
positions of the points A, B and C upon the ateorption curve depend upon 
the condition of the plants, their stage of growth, and upon external con¬ 
ditions (li^, warmth, etc.). It should also be noted that with solutioi;s 
of very low concentration, the nutritive substance is absorbed much more 
rapidly than water. 

These results show that soil solutions, in sinte of their great want of 
concentration, play a every important part in crop development, as has 
been shown by Schlosing (the younger) and the writers in the case of the 
assimilation of phosphoric acid. 

If the concentration of the soil solution is higher, as regards elements 
necessary for the nutrition of the plant, than the limit of concentration C 
(see the above curve), the yield of the crop will depend upop other fectors 
(climatic, biological, etc.). 

If on the other hand a minimum quantity of one, or all, the nutritive 
substances is present and the concentration falls below the limit C, the 
absorption of the substance in question and therefore the yield of the crop 
will be strictly dependent upon this concentration. 


336 ~ Tcanspiiation in Plants in Belatidn to Atmospheiio Uumidity. 

MONxacacBBTy B. G. and KffiaSKLBACBr, T. A. BuBOm of tht Agnadtttral Exparment 
Station of Ndoaika, V6L XXIV, Article VI, {BuB. 128), pp. 4.-6. T,iiiooln, Ndna- 
dcB, xgia. 

The following experiment is a continuation of the work already re¬ 
ported by the writers (i). The same apparatus was used as before, but 
the cans containing the maize plants were put into two greenhouses, in 
one of whidi the air was kept as moist as possible, whilst tire other was 
left open and therefore had a comparatively dry atmosphere. A record 
of temperature and relative humidity was and the effect of the dif¬ 
ferent conditions on the plants is shown in Ihe foUowing table: 


(x) 34th Annuel Report of the Agncultural Experiment Station of KtPrasha, pp. gz-xa7. 
Sw also No. 1847, B. Jane xgzi. {Ed.). 
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temperature. 

nty greenbonbe 

85* F 

Huinld 

greenhouse 

SlOF. 

Ratio: 

Humid to Cry 

Total dry weight of plants in grams 

670 

862 

— 

Total water used in kilogr. . . . 

• 278 

184 

— 

Gr. of water pet gr. of dry weight 

340 

XQI 

1:0.56 

Water evaporated from 36 sq. in. of 
free water surface (grams) . . . 

3891 

a 187 

1:0.56 


The plants in the humid greenhouse attained the greatest dry weight, 
though the total leaf area was approximately the same in bo^ cases; 
but ^ amount of water used per unit weight of dry matter was almost 
tvdce as great in the dry as in the humid house and this ratio was re¬ 
produced exactly by a comparison of free water surfaces eacpc^ed in the 
two houses. 

237 - The Wilting Ck>effiolent txff Plants in Alkali Soils. 

T. H. United SWes DcpeaHnent of Agriculture, Bureau of Plant IniuOry, Cir~ 
cvlar No. 109, pp. 17-25: Washingtcm, Jannety 19x3. 

Hie writer i:^d the same apparatus as Briggs and Sehantz in their expe¬ 
riments on the wilting coffident of plants (i). Wheat seedlings were em¬ 
ployed and a range of soils containing from 0.183 to 0.759 of water-soluble 
material per 100 dry soil. The results show that where plant growth is 
not entirdy prohibited by excess of alkaline salts, the presence of the salts 
does not pre\'ent the plant from drying out the soil to the same extent 
as when it is in a normal condition. 

238 - Oomparative Transpiration Experiments with Awned and Awnless 
Barley. 

ScacizB, G. W. Versld<±aideTlB]isi^tioDSversiiche xwisdiea begtaonter tmd giBsnen. 
iowT Gerate. — Aas dem lostitat flb: FdanzeozQdittixig der k. k. Hocbscbnle tHr Bode% 
kolturlii Wien.— MtaeUuttgen der landuirtschaftltchen Lehrhansdn der k. h. Hoc/isehnl. 
jftr Bodenkultur in Wien, VoL I, FBrt 3, pp. 285-3084- 3 idates. Vienna, Jannaiy z.-;, 19x3. 
The chief result of the transpiratimi experiments is the confirmation 
of the opinion held by v. Proslrowete and other investi^tors that natur¬ 
ally awnless varieties of badey have in comparison with the awned 
barleys an extraordinarily low energy of transpiration: uuder otherwise 
normal conditioos, this reaches a maximmn of only one-sixth of that 
of awned Hanna torley. 

Further, in awnlek barleys a continuous increase of transpiration 
was shown to accompany the development of the ears. In these experi¬ 
ments the mnxitnmu was reached at the milliy stage. 

The observation made duiing all the stages of development that the 
artificial removal of the awns from the ears did not place them on the 
same level with the awnless barleys in respect to transpiration, was 
attributed, by means of special experiments, for the most part to the 
increased of water due to the wounds. 


(i) See No. 903, B June 2912. 
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The transpiiaticm e:q>eiiments made between Eordrnn vulgare vai. 
irifurcatum (hooded barley) and awnless barley gave, at the milky stage, 
a 40 per cent, lower transpiration for the awnless Imrley. 

B^timents made with awned Hanna badey and the same artifidaUy 
deprived of its awns, together with awnless bwley under diffused light 
and in direct sunlight gave the following result: under direct sunlight 
awnless barley, in comparison with artifidally awnless barley and especially 
with awned barley, transpired relarively more than under diffnsed li^t. 
The percentage fibres obtained for the increase of transpiration at the 
milky stage under direct sunlight stood in the ratio of 44:38:19. 

239 - Results ol Selection on Wheat Yields in Nebraska. 

M 0 NTG 03 IEKY, G. Whcal Breeding Expenmmta. — Dullethi ot ^he A^ttcul^uraj 

Expiiimeiti Siiffion ot Sebwskafyo i23,pp. i-ib lyincoln, XeLro&ki, March 1912. 

In 1902 the systematic improwment of Turkey Red WhtSit was com¬ 
menced at the Nebraska Experiment Station, this wheat having pro\’ed 
specially adapted to withstand the cold dry winters of that re^on. 

The method of selection from single ears was adopted, and during the 
four years 1907-10, 26 pure strains thus obtained were tested in field plots. 
The average yields varied from 28.8 to 40.7 bushels per acre, whilst the con¬ 
trol plots sown with the original stock of Turkey Red yielded 35.1 bushels 
per acre. The following year, seed of three of the most promising strains 
was distributed amongst farmers of the district. In each case the test 
plot was eight acres in extent and formed part of a larger field, so that the 
returns from selected and unselected seed covUd be compared. In the 21 
tests thus made the local Turkey Red yielded on an average 21.9 bushels 
per acre, whilst the impro\’ed grain yielded 25.9 bushels per acre, showing 
a net gain of 4 bushels per acre. 

The experiments are being continued and a new strain is now ready 
for distribution which appeers to be superior to any other so far tested, 
especially with regard to colour and quality. 

240 - Aspaiagos Bleeding lor Bust Besistanoe. 

Norton', J. B. U. S. Departnunt of A^rfevUvre, Bitrtau of Plata Industry, Ballain 

No. 263, 60 pp. Waalrittgton, January 1913. 

The Massachusetts Asparagus Growers’ Association was organised m 
1900 to produce by breeding a variety of asparagus resistant to the rust 
Fmcma Aspara^i. The cooperation of the United States Department of 
Agriculture was obtained, and breeding experiments were begun in igo8; 
they were conducted partly in greenhouses at Washington, D. (X, and 
partly in the field at Omcc^, Mass. A large number of varieties both 
from America and Europe were planted, and in the autumn of 1908 the 
fields were inspected and all spedally resistant plants marked, the work 
being repeated in 1909 and 1910. 

^ A number of correlation studies were made between the various vege¬ 
tative characters of the plants, so that as the work proceeds, the useless 
varieties can be recognis^ at an early stage and discarded. Moreover the 
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tables show that the aspan^ plant has a stable and pennanent indi¬ 
viduality and is well adapted to breeding work. 

Further studies show that there is little relation between ngoui, as 
meastired by growth, and rust resistance, but that the latter quality is 
transmitted by resistant parents to their ofkpring. Two such parents, a 
male and a female, have given excellent results, and their progeny will be 
produced in large quantities for distribution. 

cRKuu. 241 - How Ihiddy Should^Seed be sown on Mountain Fanns? 

rowE WlLLNEa, M, Wie stark soil der GetHigrioanet aden ? — Zt^lralbM fUr Landwittschofti 

Yeai 93, No. a, pp. 14-18. Brdnn, Janiiary 16,1913. 

In Z911 and 1912, the writer made experiments on the two farms 
of Lessomtz and Watzanowitz in the south-west mountamous district of 
Moravia as to the best amount of cereal seed to sow: the results have 
been given by him in a seri^ of tables. The estates are situated at 1300 
to 2000 feet above sea-level; the soil is chiefly a somewhat sandy loam 
or loamy sand. Its content in nutritive matter is: nitrogen, 0.13 per 
cent.; phosphoric add, 0.07 per cent.; potash, 0.35 per cent.; and lime, 
0.3 per cent.; thus, except for the decency in phosphoric add, it may 
be considered suf&dently rich to ensure good crops in favoumUe seasons. 

l. Wheat. — In the year of drought 1911, tiie highest total and net 
production was obtained on both farms by sowing the largest amount of 
seed. At Lessonitz 223 lbs. of seed produced 32.2 bushels of grain and 
36 cwt of straw per acre; at Watzanowitz, with 170 lbs. of seed, the 
yield was 344 bushels of grain and 36 3/4 cwt. of straw. At Lessomtz, 
Strube's Schl^tedter Squarehead was grown and at Watzanowitz, Zbo- 
lowitzer Squarehead. 

In the wet year 1912, the masimum production was also obtained 
at Lessomtz by sowing the largest amount of seed, 202 lbs. per acre, viz. 
43,1 bushels gross yield per acre, which corresponds (subtracting the 
seed) to 39.7 bushels net yidd. The net yield of the next plot, which 
was sown with 170 lbs. of s^, was only a little les, viz. 39.1 budiels. At 
Watzanowitz, the experiments of 1912 gave less concordant results: the 
maximum yield cf grain (49.6 bo.) was obtained by sowing 103 lbs. of 
seed; after this come the net yields of 48.0 and 44.6 bushels, resulting 
respectively from the sowing of 200 and 180 lbs. of seed. On both farms 
Strubes Schlanstedter Squarehead was the variety grown. 

n. Rye — The variety sown on both farms was Von Lochow's 
Fetkuser. In 1911, the hi|h^t yidd on both farms was obtained with 
the largest quantity of seed(at Le^onitz 196 lbs., at Watzanowitz 160lbs.); 
but at Les^tz nearly the same net yidd of grain was obtained with 
160 lbs. as with 196 lbs. {28.7 and 28.9 bushels respectively). The yield 
increased with the increase of the seed sown also in the wet season of 
1912, but the maximum crop was obtained with z6o to 196 lbs. of seed. 

m. Bfffley. — In igii, the bailey (Mdon) al 5 ) yidded the 
naaxhntun crop {36,0 bushds) when sown thickest (igz lbs.) But in 191a 
the largest crop df Mdon barley was obtained at Lessonitz from ody 
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160 lbs. per acae. In the experiment at Watzanowitz (with Moravian 
bailey) ^ yidds obtained by sowing from 93 to 218 Ite. showed very 
sH^t difEerences. 

IV. Oats. — In the experiment carried out in 1911 on both farms 
with I 4 gowo oats, the highest yields were obtained from the largest quan¬ 
tity of seed, vix. at Ivessonitz 68.9 bushels from 160 lbs. and at Watzano¬ 
witz 55.8 bushels from 156 lbs. In 1912, the crops on both estates rose 
with the amount of seed sown. The largest yields of 54.4 bushels (I^igowo) 
and 78.5 bushels (Petkuser Yellow) were obtained by sowing from 160 to 
180 lbs. of seed. 

The writer considers that these esperiments clearly show that, under 
the given conditions, in the case of rye, barley and oats the best crop 
is obtained with from 160 to 180 lbs. of seed per acre; for wheat, espe¬ 
cially the Squarehead type, at least 180 lbs. must be sown to get the 
highest net yield. 


242 - Nolioh’s Imperial Barley oalthated in Hungary. 

RdsZLEK EAboXtT. IVtilyen irpdt termdjea az aUSIdi gazda? — Meadsoxdasdgt Stymie, 
Year XXXI, No. 1, pp. 33-37- Budapest, January 1913. 

The writer, assistant to the Agricultural Station of Magyardvdr, shows 
that the variety of barley “ Nbltch’s Imperial,** so called after its first 
grower in Bohemia, M. Joseph Noltch, has proved to be most resistant 
against unfavourable weather. This variety was imported ten years ago 
by the Agricultural Station of Magyardvdx. It was distinguished at 
once for its early maturity and for the hi^ yields which it can give. 

The best results were those obtained in the fields of Arad 
comitat: 



1903 

1904 

1905 

1903 

1904 

1903 





»». 


Iba. 

Hausa from Kwasaitz 

I2.VII 

i2.vn 

lo.vn 

1003 

960 

667 

4 > Vodlcta. 

> 

a 

— 

1095 

XO96 

— 

Noltdi'B Ixoperial. • • 

> 

a 

8.vn 

I 122 

1380 

675 

Farm TTatrnn- . , . • 

a 

a 

9.V11 

1075 

975 

483 


These results and others quoted by the writer show the superiority 
of Noltch*s Imperial over the other varieties. la heavy day soils it 
sucoeded always folly, whilst Hanna often produced grain only fit for 
feeding to stock. ODOsequently N6ltch*s Imperial is a favourite widi 
brewers and always more extensively cultivated by the small Hungarian 
landowners. The wei^t per bushel is often 56.9 lbs.; last year it was 
54,5 lbs. and the gross yidd per acre xras 1260 lbs. 

The waiter has conducted eiperimeutB with 8 varieties, and up to the 
present Noltch's Imperial has always been the most successful, whence 
he concludes that in heavy soils it will always be advantageous to 
cultivate this variety instead of the others. 
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243 - CnltivBtiQn Experiments with Spiring Barley. 

SiOBSiER, K. Anbauversuche nut Samengerste. Mlttedhing der Anstalt fiir Fflanzenbau, 
Stettin. — Landvautscl^fthcht. Prt.sse^ Year XXXX, No. 3, pp. 47-48 Ber¬ 

lin, January 15, 1913 

For the last five j-eais barley has been grown at Warsaw in the 
following rotation * i) peas or beans; 2) winter wheat; 3) oats; 4) po- 
tattJes dunged; 5) barley; 6) winter rye; 7) beets dunged; 8) spring 
wheat. Considering the favourable conditions left by the preceding 
crop, barley has hithei-to been manured only with 3%, cwt. of kainit 
and 3 cwt. of basic slag per acre. 

The averages for the varieties gr ow n from 1908 to 1911 were as 
follows: 

bnahels iifjperacte 


SvaiSf Pnnoess...47.1 

Svalof Hannchen.45.9 

Original Hanna (from K-vassitz).44.0 

Hwnmd'a Golden MdcHi. 43*2 

Lerdienborger.43.1 

SvalSf Imperial Pnmus.3S.0 

Magdaleneu Chevalier (West Prussian).37.7 

Htjdenrudi’s Goldthorpe.30.7 


In 1912 barley-growing trials were made at Warsaw on good soils, 
at Stargard on medium soil*^, at KdsHn on li^t soils, and at two other 
places in the provinct. The wet weather increased the danger from 
lodging and o&rv.d a good opportunitj’ for judging the resistance to 
lodging of the several varieties. In this respect the Chevalier barleys 
failed most and thus occupy the lowest position both in yield of grain 
and in tbousand-gzaiu weight; Ackennaiin’s Tower Bavarian also lodged 
a good deal. Imperial b^leys behaved very well as regards resistance 
to lod^g, but in yield of grain they were only average aops. The 
grain wei^t is in these kinds very high, and in the case of Noltch’s Im¬ 
perial it was the highest of aU kinds grown. The best jields were 
obtained again, as in all the other experiments, from the barleys of 
the country. As winner Heil’s Fxanken H i is to be mentioned; thanks 
to its resistance to lodging and to the fine development of its ears the 
extraordinarily heavy jield of 69.8 bushels per acre was reached. 
Svalbf Hannchen again took the second place, but its xooo-grain weight 
was not satisfactory; in yield Rimpau's Hanna was almost equal to it. 
The highest looo-gxain weight was attained by Heine^s Hanna: 46.08 
grams. Svalof Princess failed completely this year, probably on account 
of the cold dry weather in spring. Fast Prussian Small Four-rowed gave 
the lowest jdeld; it is valuable only as a forage crop under special 
conditioiis, as it stands very late sowing, has a short period of vegeta¬ 
tion and thrives on the tightest soils. 


(Erf.). 


(x) pHtenlated as boslids of 53 Ita. 
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«44 - lUoe Groving in Xiooisiana. 

Sfasr (Bobiefuolins, Iia). Die Zvdeenobx-, BaomwoU* und Reiskultnr in I,outaiaaa (i).— 
Dtr Tnpenpfkmzer, Year 16, No. la, pp. 633-645 fig. Beriin, December 1912 


Riee Production in the United States. 



Area nndar dee 

Sloe crop 

state 

X910 

X9XX 


acres 

tnabda * 

Noith Carolina . . . 

.... 1000 

27000 

South CoroUna . . . 

. . . . 17000 

357000 

Georgia. 

. . . . 4000 

88000 

Florida. 

.... 900 

19000 

Alghatna . 

.... I 000 

25000 

Miasis^ppi . 

.... 2 800 

84000 

I^oulslana.. 

.... 371 aoo 

12 769 000 

Texas . 

.... 264 800 

8 738 000 

Axlcansas. 

. . . . 60000 

2 400000 

California. 

.... too 

3000 


* About 43 Iba. of unhuUed rice. 

Rice ctiltivatioii was begun in I^tdsiana on the alluvial soil of the 
:&£ississippi and its tributaries, lie water is conveyed over the 
levees Erectly into the supply-trenches, or more usually pumped 
into special baans, whence it is brought over the levees by siph^. 
The use of siphon.s has this advantage: as long as the basins overflow dur- 
ing periods of high water, the apparatus acts automatically and the ex¬ 
pense, which is always great, is thereby diminished. 

The chief hindrance to rice-growing is the impossibility of replacing 
costly manual labour by machinery; this is due to the fact that the land 
falls away rapidly from the river towards the swamps, which makes it 
necessary to throw up numerous flood dykes; and fuctiieT, unfavourable 
conditions of the soil and of the period of flood hinder the complete drying 
of the fields. 

About thirty years ago, rice-growing was attempted with great suc¬ 
cess in the prairie land of South-West Lousiana ; this region produced 
seven-tenths of the United States rice crop in 1911 (which was 506 million 
lbs.). Naturally, the rainfall did not supply sufficient water Jbr irrigation, 
but canals were made (730 miles long in 1911) for the conveyance of the 
necessary supply. Of late, this water has been paid for by a certain per¬ 
centage, about one-fifth, of the crop. Districts whidi are at too great a 
distance from the canals can obtalu water by boxing down to a water¬ 
bearing stratum of gravel, which occurs at a depth of 150 to 300 ft. A 
bore-hole of 8 to 10 inch diameter usually supplies sufficient water ter the 
irrigation of abont 80 to too acres. 


{!) For the artfdes on cotton and cane, see Nos. 135 and 138, J 9 , Feb. 1913. (Ed.) 
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Varieti'.ii. — “ Uplaud ’ rice is little cultivated ; it is oulj’ u-ed for 
luciil consumpircJL iii-d asfc.prtiltrt' ieed. It giovs ou heavy soil, but orly 
0:1 such light soil* a«s ore low-lyiiig and daiup. Alter the ground has 
prepared, the rice is tout, in rows about 2 it. apart. The soil has to be 
kept sufoLie^ Jy wei and the growth of weeds checked. Work in the lice- 
J c^ases with the £ppearance ot the eais. Harvest takes place in Aurnst 
jr “he bcgiucii-g ci ^plcmber. The varieties chiefly cultivated are Hur- 
3 nra^ ana Japanese rice. 

“ hewiand ” rice is the oae itsuoll} grown in houisia*-a; this Klcngs 
to the ^aine tj-pe aS the “ Upland “ variety. The cultivation of Crrolina 
rice has fallen ofE much of late, for red rice {Ory^a saiiva var. rufipogofi) 
often niak..s its f ppearance amongst it. The latter was a cross between 
the two varieties and the hybrids showed further mutations. Carolina 
rice is less resisfcint to disease than the foreign varieties. Some years ego, 
a Rice-Giowing Experiment Station was established at Crowley; it is 
especially engaged in the selection of disease-resisting and hard-grained 
varieties; some cf the varieties at present grown give on polishing up to 
90 per cent, of broken grains. 

Honduras rice only is grown in the alluvial district, while the Japanese 
variety is cultivated on the prairie. The former grows the more luxuriantly, 
but is more prone to lodging than the latter; it ripens earlier than Japan¬ 
ese rice and '^us fetches higher prices. It is therefore becoming the prac¬ 
tice in the prairies to plant both varieties in order to benefit by the early 
maturity of the one and to increase the length of harvest time. 

Preparaiion of the soil. — The soil may be worked either dry or wet. 
In the formercase it is plot^bed in winter or early spring, and well broken 
up with the disc harrow in the case of heavy soil with do^; but where the 
soil is lifter the rotating toothed-harrow is used. If the is very hard 
to woris: (as on the prairie after fallow) the fields are irrigated, ploughed wet, 
and sown immediately afterwards, Korghing in alluvial land is 2 to 3 
inches deep the first year, getting gradually deeper each sncceedirg year. 
On the prairie some plough 6 inches, others only 3, as they redron that deep 
ploughing makes harvesting heavier owing to the m&chire sinking too far 
into the ground. 

The necessary dykes are thrown up by plough, mattock 01 spade ; 
owing to the sharp fall of the alluvial land towards the swamps, the fields 
Cannot be large and are often only i % ® acres, rarely 3 or 4, in size, 

though on the prairie they are la^r. 

Sowing. — In the alluvial district, sowing is usually done in late 
I^rch or early April, with a broad-casting machine; 45 to 65 lbs. of seed 
are used per acre, and it is purchased fresh every year. 

On the prairie, the Japanese rice is sown from early April to the middle 
of June, wh^e the Hbnduxas variety is put in as early as possible. The 
seed is usually drilled, which saves seed (40 to 50 lbs. being used per acre) 
and ^ves a heavier crop. 

hi wet cultivation the rice is sown in late April or early May, and tibe 
water is wdl mixed with the soil by means of mules dmwiig plaufet or 
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bundles of braucbes. When the mud has settled ovex the seed, the excess 
of water must be drained off. 

In normal seasons the rice is tall enough to allow of the field being 
flcoded in fi,ve weeks, but in dry years it takes longer, sometimes even twice 
as long, to grow the required amount; recourse is tiaen had to temporary 
irrigation. The field must be flooded without delay if weeds threaten to 
smother the crop; sometimes it is necessary to mow the whole field to the 
suiiace of the soil, and to irrigate at once ; the rice sprouts again, but the 
w^eds remain below the water and perish. 

Irrigation is carried out in such a manner that the water flows on from 

field to the others. In the alluvial district, the depth of water varies 
from 6 to 12 inches ; in the highest parts of the prairie it is only an inch or 
=0 and in the lowest from 4 3-2 “to 7 inches. The writer does not advise 
flooding deeper than 4 inches, as too much water promotes lodging and de¬ 
creases the crop. 

The worst weed in rice-fields is red rice {Oryza sativa var. rufipogon); 
others are Seshania macrocarpa Mtihl. and Aeschynomene virginica, the last 
especially in the alluvial district. Weeding is done by hand; this work 
is readily performed by the negroes, adults being paid 80 or 90 cents and 
children 40 cents. 

As soon as the rice begins to turn yellow and the ears to droop, the 
water is drawn off. A fortnight later, the crop is ripe for harvest; this 
occurs for the Japanese rice in the alluvial district in the middle of July 
and on the prairie at the begmning of August. The Honduras variety 
is cut earlier. 

Harvesting. — In the alluvial district, the rice is cut with a sickle ; the 
btubble is left standii^ till the rice dries. When cut, the rice is made up 
into sheaves and placed in heaps, where it remains till it is threshed. On the 
prairie binders are used; the writer recommends those made by Cavoliere 
Balbo Bertone (Turin), of which he gives a description. 

Threshing is effected as soon as possible, so as to prevent damage by 
bad weather. Sometimes stacks are made of the size of a waggon-load; 
by this means the rice heats; as soon as the temperature has reached its 
maximTiTn, it gradually falls and the stack dries, as does the grain, which 
becomes very hard and mi husking is very white and brilliant. rice 
is, however, not usually stacked to improve the quality of the grain, but 
from necessity, when no threshing machine can be got, or if bad weather 
sets in. In such cases the stack is often built on a wooden platform. 

Yield. — The average crop is 10 to 20 sacks of 162 lbs. ^ ttnhtisked 
rice per acre, Tninimum 6 sacks, maximiiTn 27 sacks. In 1911, there were 
35 rice-mills in l/ndsiana. The straw is used sometimes as forage, other¬ 
wise it is left on the field, or burnt. 

In rainy seasons, the rice stubble soon sprouts again and is cut green, 
when it makes a valuable feed; if the harvest has been bad, however, this 
second crop may also be allov^ to ripen and it amounts to about one- 
eight of the normal first harvest. 
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Rice is seldom grown more than four years in succcbsion on the same 
field. When aquatic weeds get very bad, the field may be left fallow for 
two or three years. Fertilizers are practically not used. 

Eiiemtes of rice. — Rice mildew {Pyrictilaria oryza Bri. and Cav.) 
occurs chiefly in the south-west of Louisiana, where it causes a loss of from 
5 to 25 per cent, of the crop. There are no efficacious means of controlling 
this fungus. The most resistant varieties are Bfonduras and Japanese rice. 

Ohalitz pngnax Fabr. and other insects of the same fanaily (Pentato- 
midae) bore into the grains and extract the juice. The wounds afiord 
good points of attack for fungi and bacteria, wHch develop and form black 
patches. The loss occasioned is from 10 to 25 per cent. No good remedy 
against these enemies is known. Japanese rice suffers more than does the 
Honduras variety. 

Rice-birds {DolicJtonyx oryzivorus) also do great damage in places. 

245 - Pbaaeoiaa luttataa Beazis. 

BiMdihcithtlmpjriallHaiWi, VoL X, No. 4, pp* London, December 1913. 

A dea^ which recently oonirred on the Dankanda l&tate, Matale, 
Ceylon, through eating the beans of Phaseolm Mnatus, which bear the 
local names of VeU Bonchi (Tamil) and Poiu Damhda (Sinhalese), gives 
point to the warnings that have been repeatedly published durir^ the 
last ten years as to the dangerous nature ^ the beans produced by cer¬ 
tain varieties of P. luneAWi. The following four Idnds of these beans are 
known: 

1. Slediom-sized, rather flat, somewhat shrivelled beans, varying 
in colour from dull purplish-red to nearly black. This kind is repre¬ 
sented by the *' Java beans whidi were imported some years ago to 
various European countries, and caused numerous cases of poisoning 
among cattle fed with them (i). These beans yield comparatively large 
quantilies of prussic acid when ground and moistened with water. This 
variety is only fit for use as a green manure, 

2. Small reddidi beans, which are usually plump and occasionally 
show purple spots. This variety is represented by the " red Rangoon ” 
or ** red Burma ” beans, which are largely e^^rted from India. When 
ground and mixed with water they yield minute and usually harmless 
amounts of prussic add. So ffir as is known, no poisoning case has 
arisen from their use. 

3. Small white beans, usually plump. "White Rangoon” or " white 
Burma ” beans belong to this kind. They generally yield mere traces 
of prussic add. 

4. Large plump white beans. Iliis variety is represented by “ Lima 
beans", which are ^argely cultivated in the United States, Southern 
Europe, Madagascar and elsevdiere for use as a vegetable. Numerous 
samples of this kind have been analyzed; and only a few yielded mere 


(Erf.). 


(i) 8«e Na 3363, B. July 29x1; No. ^93, B, Uay xgza. 
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traces of ptnssic acid, most of them showing none at all. This vari¬ 
ety seems perfectly safe for nse as a human foodstuff, though wherever 
it is grown for the first time samples from the first few crops should be 
analysed in order to ensure that no deterioration to a less desirable vari¬ 
ety has occurred. 

Secent statements in the Indian Press express a fear that the export 
of Burma beans is doomed to extinction. The writer notes that the 
export trade of these beans is still flourishing, notwithstanding the fact 
that the discovery of the poisonous nature of some of these beans was 
made at the Imperial Institute as long ago as 1903. 

These beans are regarded with some suspicion by experts and they 
command comparatively small prices in the market. In view of this, 
the Imperial Institute has recentiy st^gested to the Department of .Agri¬ 
culture in Burma that steps m^t be taken to encourage the natives to 
cultivate a better class of beans tor escort, and samj^es of the kinds 
of product required have been forwarded for trial cultivation. 

246 - Yam Growing in Jamotoa and in Qneensiand. 

1. 6overvxu£, R. C. Tam Growing In Hanover. — The Jounai of the Jamaica 

Asncuttural Sodely, VoL XIV, No. 12, pp. <$48-650. Ringatmi, Decemlxr 1912. 

2. Growing Tana. — The QueeH^nd AgrieuUumi Jounel, Vol XXX, Part i, pp, 45*46. 

Biiabeoe, Januaiy 1913. 

I. Yam Growing in Hanooer, Jamaica. — The yam tuber takes the 
foieniost place of all tire vegetable foods grown in Jamaica in the diet 
of the labouring dasses. In every parish it is grown to a greater or less 
degree, bat the methods of planting and cultivating difib: considerably 
in the various districts. 9 ^ most important yam-growing centre is 
Hanover, which prodnees the I<ncea yam or, as it is (^ed in Hanover, 
" Doctor Dick Hiis variety thrives best in Hanover, althou^ it ^ves 
satisfactory results in Upper St. James, Westmoreland and some pails of 
Portland. 

The plants are spiny; the tubers are white when cooked and of regular 
shapes; they keep well, pack easily and are resistant to transport. In 
Upper Hanover the yam fields are situated on the slopes of the mount¬ 
ains which are too steep for bananas. The hills are dug very dose 
together, 2000 to the acre. Two “ bits ” (extremities of the tubers), 
eadi wi^ an eye, are planted in each hill. The Doctor Dick requires 
tall sticks for support. A good worker can dig 150 hills per day. The 
average yield per acre is about 4 tons, but under very favourable condi¬ 
tions as much as 6 tons can be harrcsted. 
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The ccst of cultivaung one acre of grains is the following : 


£ . j 

Rcut. 100 

Cu“f ns an'l cleaning .... zoo 

Digging 2000 yam hills mdnd- 

ing planting. 2 io o 

looo sticks. 100 

Sticking out runs ..... lo o 

Tao weedins^ ....... x o o 

Total cost ... 6 o o 

Carriage to the port of I,ncea . 400 

Total cost of the prorioce of ouw 
acre of yams at the port . 13 o o 


The yams are sold in I/ncea at £8 per ton, bmging in a gross income 
of £32. 

The cost of baying plants is left out as that once done the grower 
will always have enough to plant. 

It has been calculated l 5 iat the yam industry means an income of 
£40 000 annually to Hanover. 

Another variety of yam is also cultivated in Hanover; Tbe **Afoa ” 
or yellow yam; it is a great favourite in the local markets, but it will 
not keep long and is tl^refore useless for foreign trade. 

It fe planted even closer than Doctor Didc and requires short sticks. 

2. Yam growing in Queensland^ Australia. — In the early days, when 
some thousands of kanakas were employed in the Queensland sugar ^dan- 
tatknxs, yams were largely grown, as they formed part of the labotuer's 
rations. Sinoe black labour ceas^ in the State, tite cultivation of the 
yam has fallen off. The tuber, perhaps owing to its glutinous nature, 
is not much appreciated by the white population. The yam requires a 
warm damp climate to be produced to perfection, but it thrives under 
conditions where the sweet potato would not do so. It is propagated by 
setts from the roots, or by small bulbs which are planted in rows 3 feet 
apart, the setts being at the same distance from each other. The best 
planting season is September, and Ihe crop will be ready in from five 
to eight months. A^r planting a stout stake is set near each hole. 
The ^puan natives, who grow large quantildes of yams, often lay bran¬ 
ches over the setts and allow the vines to run over them, this giving the 
plants air and preventing a luxuriant growth of weeds. Ilie after cultiva¬ 
tion is trifling and consists in weeding and loosenir^ the soil; and where 
pdes are used, the cultivatQr can be run between the rows, and with a 
Dutch hoe the weeds can be destroyed dose up to the plant. 

The best known edible lands are Dioscorea huHnfera, D. aculeata or 
Ottinea yam, and D. ^bosa, the last being the kind mosthighly esteemed 
in India. Chie bulbs of D. n^teUa attain a length of 3 feet. D, (data 
(the winged yam) is the most productive. The Cush-Ct^ Yam (D. fry- 
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phyUdj is called in Jamaica the Indian Yam, and in British Guiana it is 
known as the Bnck Yam. The tabeis aie loundisli and rarely exceed 
9 inches in length and 3 in. in diameter. It is the smallest and most 
delicate of all the yams. The plant is prolific, sometimes bearing a dozen 
tubers on the roots. 


247 *■ A New Variety of Bye Grass. 

The Jlw 'M of the Kae Zeala id DepartnuH* of Agriculiure, VoL 5, No. 5, pp. 484>486 
Wellington, N. Z., Noreinber zpza. 


n»AQB CSflOM. 

ME4D0m 
\ND PUTZntBS 


The Western Wolths Grass is a variety of Italian rye grass said tc 
have originated from a plant plucked fromliie roadside by a Dutch pea¬ 
sant. It is characterised by its extremely rapid and vigorous growth, 
and in the past season, at the Ruakura Farm of Instruction, yielded 
15 tons of forage per acre at the first cutting. It has proved excellent 
M for dairy cattle and provides several good subs^uent cuttings. 
Tire seed is indistinguishable from ordinary Italian rye grass, and buyers 
should be careful to purchase seed guaranteed true to type. 


24S - The Cotton Mnstty 0! Nyasaiaad. 

BuiMn of thi Imperial Institute, V(fl X, No. 4 ,19.537'S36. 1 «ondoa, December Z 9 i 2 , 
The introduction of cotton growing into Nyasaland is of compara- 
rively recent occurrence, a few consignments b^g exported for the first 
time in 190a; but alrcacty a large industry has been worlred up, the rapid 
growth of which may be judged from the following table: 


Yeia 

Qntttlty 

Ibc. 

Vahw 

£ 

1902-1903. 

. . 692 

No complete tetorns 

1903-1904. 

58897 

1778 

1904-1905. 

. . 285185 

5941 

1905-1906. 

. . 776640 

16 i8o 

1906-1907. 

. . 526119 

15.345 

X907-1908. 

, . 403 486 

13996 

190^1909.. 

. . 756 lao 

28355 

1909-1910. 

. . 858 926 

26209 

19x0-1911. 

. . 1738999 

58687 


In the eariy days of the industry all kinds of cotton were grown, 
but many of th^ were unsuited to the climatic conditions of the Pro¬ 
tectorate: and owing to the di&ient varieties being grown in proxisiity 
hybridisation was common, resulting in the deterioration of those types 
which, under proper conditions, would have given good results. ^Dre only 
types now grown on a commercial scale are Egyptian varieties which 
are confined to the warmer districts of the I<ower river, and long-stapled 
American Upland forms, which are cultivated only on the higl^ lands. 
As a general rule l^yptian cottons are grown in Nyasaland atdevations 
below 2000 ft, and the American kinds from 2000 to 4000 ft. 
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By caieftil selection of “ improved " American Upland varieties, a 
type of cotton has been evolved which has now become acclimatised amd 
is recognised as a distinct commercial variety under the name of “ Nyasa- 
land”. At the present time this cotton is regarded as the best grown 
in Nyasaland from Upland seed. Of the total area under European cultiva¬ 
tion in the Protectorate in 1912, 23 000 acres were devoted to Nyasa- 
laud Upland and 755 acres to Egyptian cotton. 

Accounts of the cotton industry in Nyasaland and of the selection 
esperiments with Nyasaland Upland cotton have been given in the Bul~ 
lain of {he Imperial Institute of 1909, 1910, 1911 and 1912. A s ummar y 
of the results ^ the examination of cotton sample from Nyasaland was 
published in a Report on British Cotton CuJHvatiou (No. 50, Colonial Re¬ 
ports, Miscellaneous Series [Cd. 3997] 1908). 

The article under review refers to the results of the examination of 
the samples received in the last few years and belonging to the ” Improved 
American Upland”, ^yptian (ICtafifi, Abassi, Nubari) and Brazilian 
varieties. 


349 - Bamie. 

Dbwev, IfVBiBa H. — U. S. Departmnt of AttiaOufo, Bwoau of Plant Iniusbry, 
’dradm No. X03, pp. 9 4* 3 WaahingtcBi, December 37 , X9i3. 

Experiments in the cultivation of ramie have been carried on in 
the United States since 1B60. Although none of them so far have led 
to a commercial industry, several kznda of ramie goods are ax)pearing in 
increasing quantities in the American merhets. Some mills are now 
engaged in the manufecture of these goods and others are being equipped 
for the work, 

Bamie is cultivated commercially in China, in Japan, indudixig 
Taiwan Q^onnosa), in Chosen (Korea), and to a limited extent in India 
and Africa. 

Numerous experiments have demonstrated that it can be grown on 
suitable soils from Maryland to Texas ; also in CaHfomia and Porto Rico. 

A warm, moist cilhmte is essential for the successful cultivation of 
ramie: warm temperate dimates rather than the tropics. Unless grown 
under irrigation or on moist bottom lands it requires at least 40 inches 
of well-di^buted rainfall. It requires a ridti, deep, moist soil, well 
drained, yet not subject to drot^t. The following data were obtained 
by Plot E. W. Bilgard at the Catifomia Agricultural E3q)eriment 
^tion. 

Ramie is propagated by root cuttings or by seeds; in the former 
case they grow more quickly and with more certainty. The seed beds 
must be coveted with a doth to keep the atmosphere warm and satu¬ 
rated with mdstuxe. When 6 to 10 weeks old the seedlings may be 
transplanted to a nursery, and two months later they may be set out 
in the opmi field at 20 to 30 indies apart in rows 3 to 4fe^ apart The 
land beteveen the rows must be cultivated. If irrigated, the furrow 
system must be used to avoid covering the young plants with water. 
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Soil ingredients (in founds) withdrawn from i acre by a crop of ramie. 


SoU Ingredients 

r,eBvet 
{8500 tba.} 

Stalks 
(14 500 Das.) 

Bark 

(5500 Iba.} 

Whole plant 
(18500 lbs.) 

Potash. 

68.13 

155.99 

37,86 

251.98 

Soda. 

8.90 

33.63 

7.5a 

50.14 

iJine. 

366.91 

71.77 

19.14 

657.83 

:Uagngflia. 

114.58 

43-68 

10.01 

168 37 

Manganese fertile. 

1.9a 

1.43 

0.20 

3.57 

Fenic oodde and alnmtna . 

38.56 

13.16 

0.71 

51.43 

Phosidioric add. 

77-13 

67.71 

10.86 

155.70 

So^nxicadd. 

30.86 

14.33 

3.17 

48.56 

Sfflca. 

694.71 

7.06 

4-48 

704.85 

Chlorine. 

41.36 

a.50 

7-79 

51.85 

Total aSh constitaienta . . . 

164J.33 

410.85 

91.74 

2 133.57 

ISUtxagen . .. 

ao6.io 

105.85 

57.75 

369.70 


The fixst stalks of lamie are ttsoally much branched and of no 
value. It is best to cut ofiF the fiist shoots when they are lo to 30 in¬ 
ches high to induce a thicker and more uniform growth of shoots. 
Afterwards one to four, usually two, crops are cut each year. In Asia 
each stalk is cut as it matures, leaving the 3^ounger stalks to grow. If 
the ramie is to be decorticated green it must be stripped immediatdy 
after being cut; if the operation is to be carried out when dry the 
ramie shodd be cured in the swath or gavel and care must be esercised 
to avoid heating or molding. The stripe of bark with the fibre are 
called ** ramie ribbons Tl^ hand-cleaned fibre free from the bark 
and pulp is called “ China grass ”. The fibre in order to be spun is 
degommed by chemical processes and then combed to remove the short 
fibres or ** noils " from the long ones or ** tops ”. Both t<^ and 
noils are spun. 

The yield of stalks usually increases up to the fourth year. The 
following data are based on numerous experiments made in l^icanoe; 


























Yield of /amle sialks and fthte in pounds per aoi 


Vear 

1 

Green staUa 

1 

All-dry StaUa 

Dry fibre 

Fust.. 

6000 

I 500 

300 

Second. 

X 3 O 0 O 

3000 

600 

Third. 

18400 

4600 

900 

FourUi. 

26400 

6600 

I 300 


The prodttction of law fibre from two annnal cuttings in experi¬ 
mental plantings ranges from 500 to 2800 lb. with an average (eight 
different authorities) of 1293 lb. The yield of dry fibre is 3 to 5 per cent, 
of the weight of the green stalks, or 15 to 20 per cent, of the air-dry 
stalks. In Formosa, where three or four crops are harvested each jeax 
over about 5000 acres, the average annual 3tield is about 700 Ihr per 
acre. In Hunan, and Hupeh, China, the a-rmiiftl yield is 400 to 600 Ib. 
of China grass per acre from three crops. 

The ramie fibre, cleaned by hand in China, can be ddivered in San 
Francisco or New York at 6 to 10 cents (about ^d. to $d.) per pound. 
It is roughly estimated that the importations of China grass into the 
United States now amount to nearly 1000 000 lb. annually, besides con¬ 
siderable quantities of yams and some degummed filasse from Europe. 
Hongkong is the principal shipping port for the fibre. 

^e cultivation of ramie is limited to the countries having cheap, 
skilled hand labour j this is chiefly due to the lack of satisfactory me¬ 
chanical methods for s^arating the fibre. Recently some European 
firms have put on the market some machines for this purpose, and some 
Very promising work was done in trials with a machine built in the 
States to decorticate ramie fibre from the dry stalks. Fibre decorticated 
from green stalks is desired for most deguznming processes, and machines 
are now being perfected for this work. 

The outlook for the ramie industry in the United States appears 
promising. The questirm, however, remains whether this fibre can be 
produced at a cost permitting it to compete with the Chinese fibre. 

350 - The Coltiyatldin dL Sisal Hemp in Gemnan East Alrioa. 

Die Siealkulttir ia DeotsebOst-Afrioa. — VerhanMvngm des Vontaades des Kolonial- 

WirtbduHliehen KuadUes, No. a, pp. 39-48. BerUn, December 5, 19x3. 

This paper is the result of a journey of investigation undertaken by 
IDr. W. F. Bruck. 

Importance of ihe CuUioaiion. The cultivation of Agaoe sistdema 
(Sisal Hemp) in German l^et Africa, where it has been introduced only 















FIBRE CROPS 


399 


within the last twenty years, has already proved to have a sure future 
before it, and to be specially suitable to the country. In 1911, ii 035 tons 
of sisal dbre worth £220 000 were exported from the Protectorate. For 
1912 an exportation of at least 16 240 tons was reckoned upon, at a 
price of £34 17s per ton for the best quality, and it is calculatea 
that the 3'early export will soon attain 20 000 tons, worth about £500 000. 

Soil. — Agave stsalana thrives in German East Africa under the 
most various conditions of soil and of dimate: on the fertile soils of the 
^sambara mountains; on the red loams produced by the disintegraticin 
of gneiss; on the calcareous soils of the coast, sometimes also red and 
derived foom the desintegration of coral rocks; and on the typical steppe 
soil (near Elossa). As for the quality and quantity of the fibre product, 
the btst results are those obtained on medium and poor soils. 

Cultivation. — Agave sisalana is important in German East Africa 
only as a cultivated plant. Itis generally propagated by means of suckers, 
mostly about 20 inches long and which develop better the older they 
are. They are generally planted out at once, bmng rarely put into s 
nursery. In soils that are not too rich the first cut may be made after 
three years. As a rule cropping goes on tor five to seven years; a plan¬ 
tation lasts about ten ]^rs. This holds true for medium soils; in the 
ridi vir;^ soils the crop begbs earlier, thus, in the ITsambara district 
the first cut may be made ei^teen months alter planting, but the plant 
may be exhaust^ after three years. In very poor soils, for instance on 
the coast (limestone or rocky soil), the first crop is secured only 4 or 5 
years after planting, but the plants live much lon^. 

In careful cultivation the suckers whidi form around the base of 
the adult plants are removed; in n^lected or ** wild ” plantations, as the 
writer calls them, they are allowed to grow. Witii the latter system 
the crop of leaves is heavier but they and the fibre they yield lack uni¬ 
formity, Besides, it hinders the removal of weeds, whidi overrun the 
whole ground and very probably fevour the actions of fungus and other 
pests. Careless cultivation, it is believed, can also lead to the degenera¬ 
tion of the Agave. In Java the species is already partially degenerated. 
The writer recommends regular cultivation at certain distances between 
the plants and with systematic weedings. 

If other plants are not grown between the rows the agav^ should 
be planted 4 ft. to 7 % ft. apart, according to the soil. For planting 
between the rows cotton has often been adopted; in particularly suitable 
localities this has given good results, defraying a deal of the cost 
of planting and working before the principal crop began to bear. But 
wh^ there is no certainty of a rainy and a dry season, mixed plan¬ 
tations are not advisable. As normally sisal hemp does not yield such 
large profits as othertiopical crops, and as on the other hand the Colony 
has no lack of virgin soils, the writer advises, for the present, the exten¬ 
sive rather than the intensive cultivation of the plant. 

For tile improvement of exhausted lands, E^uminosae mi^t be 
sown between the rows or fallowing resorted to. 



PtoducHon and economic considerations. — As a rule eadi plant 
should give 200 leaves suitable for the estiaction of fibre, which must 
amcmnt to 3.5 or 4 per cent, of the leaves and be of good quality. The 
Sinpp scutching machine works satisfactorily. 

In TTiflHng an agave plantation tihe estimates must be based on a 
production capable of supplying sufScient material to keep one or two 
scutching machines uninte^ptedly going, calculating on 100 000 to 120 000 
leaves per day per machine for 300 days per annum. 

The Colony disposes of land suitable for a further extension of sisal 
cultivation, but this is checked by the want of labour. There is no fear 
at present of an excess of production, as with prices at £22 zos to 
£27 7s 6i per ton sisal hemp is a very profitable crop in plantations 
systematically cultivated. Besides, if the example of Mexico were follow¬ 
ed—^whexe sisal has been cultivated for the last forty years—alcohol, 
wax, oxalic add, compressed fuel and paper could be prepared from the 
by-products remaining after the extraction of the fibre. 


251 ~ The Hemp lodostry. 

Fbssucs, W. H. in Tiu Journal <4 the Nea Zealand Dtpartuuut of AgrieUUuro, Vol. 

No. 5 $ PP. 5i6<5z 7. Wdlington, N. Z., November 19x2. 

The production of Phormium ienax is diminishing in importance in 
the Auckland district. 'With better diain^e of the great northern swamps 
it was expected that the production of fibre would expand, but with the 
development of drainage the swamp lands are proving valuable for agri¬ 
cultural purposes and the Phormium plant is gradually disappearing. It 
is stin produced to a oontideiable extent in the Tawa Swamp (between 
Te Awamutu and Te Kuiti) and in the swamps on the east coast; but 
generally there is small chance of fibre extraction proving a stable in¬ 
dustry in the north of New Zealand. Auckland Phormium is practically 
unafiected by disease, but it is inferior to the southern leaf. It is more 
irregular in length, while the fibre is not so strong. 

On the othi^ hand, in the northern Manawatu, Phormium covers 
about 15 000 acres of laid in one scdid blo(±, which it will occiqpy until 
means have been devised to prevent its periodic flooding by the Mana¬ 
watu Biver. The huge qtmntities of leaf surrounding the mills enable the 
cost of production to be reduced to a TninitnTi-nn and afford mill hands a 
guarantee of employment, thus providing better qualified labour and en¬ 
couraging millers to erect up-to^te mills - 

Ccm^erable activity in the fibre industry is being displayed in the 
south of New 2 «ealand. In several cases mills axe being equipped with 
the latest labour*saving machinery. The installation the automatic 

washing-machine has considerably improved the colour of the fibre and 
efiects a saving of time. 
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252-**Assa-peixe” of BrazU: Sabstitate !oc Hemp. 

Db MOr&es, Pasceoal. Un predoso snccedaneo do Canhamo, etc. — ChaearastQuin’ 

iaes, Vd. VI, No. 6, p. is. Sfio Paulo, Btanl, December igis. 

This |dant, which glows wild in Brazil, where it is known as " Assa- 
peize ”, appears to be Boehmeria camUcta Swartz; it grows in abundance 
in all the north of Brazil, covering ezt^ve areas; its stem fiequently 
attains the hei^t of 6 feet and is used in Bahia for trifling purposes; 
but its fibre, which for its tenacity and abundance would deserve to be 
worked, is neglected. " Assa-peixe " is a very hardy plant, havmg very 
moderate wants in the matters of the nature of t^ soil, quantity of 
rainfall, cultivation and manuring. 

233 - Oenetal Review of the Beet Sugar lodtutry in the United States. 

Class, W. B. : V. S. DipartmetU of AgricnUurs, Bureau of PkuU Industry, Bulletin 

No. ado, pp. 13*30. Wasblngtou, November 1912. 

From a considemtion of results obtained in Europe, the most favour¬ 
able regioBS for the growth of sugar beets in the United States were 
predict^ to lie on either side of the summer isothermal line of 7o°F., and 
at the present time the industry has developed in three main localities 
vnthin this area: 

1. The Californian Region, in southern and central California. 

2. The Intemotmtain Region, chiefiy in Cbloiado, Utah and Idaho. 

3. The Great Lakes Region, in Michigan and Wisconsin, with the 
adjacent parts of Ohio, Indiana and HUnois. 

Besides these there are a few scattered foctories, some of which give 
indications of considetable future growth. 

The rainfall varies widely within these re^ons. It ranges from under 
10 in. per annum in the semi-arid parts of the Intermountain Region, 
where beets can only be raised with irri^tion, to 30 or 35 in. in the 
humid climates of the Great I^kes Region, ohie length of the growing 
season, ezdnding subtropical districts d C^fomia and Arizona, varies 
from 130 to 170 days. The cost of growing an acre of sugar beets is comr 
puted at horn $ 32 (£6 irs 6i) to $43 (£8 165 qtf), excluding the rent 
of the land, and the yields vary from 8 to 13 short tons ^ to 11 % En- 
j^h tons) per acre. With regard to the bye-products: the tops are uti¬ 
lized by fee^gtbem green in the field, and theirmarket value is reckoned 
at 12 to $ 4 (8s to i6s 6i) per acre; the exhausted pulp is sold as cattle 
food either in a wet, fermented state, worth 25 to 35 cents per ton., 
(is 2 d to IS 7 i per ton), or in a dried condition at about $15 a ton., 
(£3 9s per ton); mola^ are produced crnly in small amounts and sell 
for about $10 a ton (45s per ton.); lastly, the lime and waste water aie 
not put to any economic use at present. 

During the last 25 years the home-grown beet-sn^ crop has risen 
from nothi^ to one-eighth of the total home consumption—the acreage 
harvested in 1911 being little less than 475000 acr^. It is estimate 
that if less than l per cent, of the improved land in the States in which 
it is known thatsugar beets can be successfully grown were planted with 
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this crop, it would be unnecessary for the United States to buy any 
foreign sugar. 

254 - Improvement in the Shape of Sugar Beets. 

Severec, C De I’Ameburdt-un te Id lorme le la bctterave & snore — Joumel d'A'jtcnU 
: we PtC .3'!., VoL I, Nob i and 2. pp i:-i2 and 48*50. Pans, Jannarv 1913. 

Some esperiments were undertaken in order to estimate the part 
played by the shape of the root in the labour of harvesting the crop. The 
root was seized just below the crown by a clutch to which a dynamometer 
wrs attached ; it was then pulled, and the work done in the operation thus 
recorded. Each root was subsequently weighed. 

The nature of the soil naturally has an important effect on the results 
obtained, but in the same field the long tapering beets or those with fengs 
or lateral roots ga^-e a much higher figure than the short ^obular ones. 
WTien the results are reduced to traction in pounds per unit weight (lb.) of 
root, the average figures for the differait \’arieties \’aried from 64.4 lbs. 
to 89.8 lbs. Analyses of these two extreme cases showed that the quality 
of tlM root was in no way conneefced with the shape ; so that, with care in 
selection, it is reasonable to hope that varieties may be obtained which 
will considerably reduce the labour, and amsequently the cost, of har\’est- 
:ng the crop. 

255 - The Insect Visilmrs ol Beet and Mangold Flowers (i). 

UzEL, Heinbics. XTeber die Inseicten, \7etdie die Bhiten der Zucker- and FutterrCbe 
besachea. — Zatsthrift Htr Zt’dieundnaru t 4 Bohmc,i, Year XXXVm, Fart 4. 
pp. 183-197 <f> 3 figs. Piagae, January I 9 i 3 > 

Recalling the eagpeiiments of K. Andrlik, V. Bartds and J. Urban (2), 
who demoastiated that beets po^essing a high sugar content give rise to 
descendants with lower sugar content when they axe crossed with beets 
containing less sugar or worse still with mangolds, the writer observes 
that the opinion that beet flowem are anemophilons is widely spread, 
while both direct observation and the stmetore of the flower and of 
the pollen show that insects play a great part in the fertilisation of beets. 
In &ct, the fioweis have nectaries and they are scented; the pollen has 
a roug^ surface and is very sticky. There are spedes d insects which 
regularly visit beet and mangold flowers; they consequently render unde¬ 
sirable crosses, even at great distances, possible. Such insects seek chiefly 
nectar and subordinately pollen ; some devour or suck the flowexs and 
the other jarts of the flor^ dusters; while others again piey upon the 
insect visitcis. All come into contact with the pollen and aU of ^Tw»m 
can cairy it about 

In Bohemia, on the flowers and flower dusteis of sugar beets great 
numbers of the following insects may be observed: in the first place 


(i) See S'a, 1168, B. Aug. 1913. 
(3) See No. xax, B. Jan. xgzz. 


(£i). 
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TJmps communis * Uzel; then the flies : SyriUet fipiens * I/., Sarcophaga 
carnaria * h. and Coratopogon hipundatus * It.; after which follow the 
Hemipteia: Lygus campestris It., with its larvae, Calocoris Uneolatus 
Goeze, Campylonum verbasci H. Sch.; the Cicadid Chlorita flavesc.iis 
Fab. ; lastly the Coleopteia: Siioffa sulciffons Thtmbeig and Apion 
Virens Herbst. The writer has observed in fairly considerable numbers 
the Thysanoptera : Physopus airaki * Halid., P. vidgeUissma * Halid, and 
Aeoloih/ips fasdata It.; the flies: MeUihreptus dispar ♦ I^ow, Po~ 
lennia rttdts * Fab. and Spilogaster quadarim * Fab.; the Hemiptera * 
Triphleps nigra Wolff. ; the Tenthredinid Athalia spinarutn * Fab. and 
the Podnrid Sminthitrits Ivteus I<ubb. 

The following are not frequent. Diptera: Sciara paUipes Fbr., Sca- 
topse ptdicaria Lw., Oscints pusUla ItSg., Phorhiaplaiura'M^.; Coleoptera: 
Fachyporus chrysmnelinus h., Sitona lineatus h., Apion seniculus Kirb., 
A. apricans Herbst. and Phyllotreta nigripes Panz. 

'Hie following are rare. Coleoptera: ater Mannh., Tadiy- 

porus hypnorum F., MeUgethes ameus F., Sitona hispidulus F., 5 . hume- 
raUs Steph., Apion varipes Germ., A. aesHmatum Qetm. (== irifdii Bach); 
Diptera: Onesia sepulcralis Mg., Sarcophaga vagans Mg., Mdanostoma 
indlina h., Eylemyia dnerella Mg., CMorops didyma Ztt., JPhorbia hume- 
rella, Sdara flavitnana Ztt., 5 . ptdicaria Mg., SimuUa maculata Mg., 
Sepsis cynipsea It., S. puncfum Fbr., Clasiopa obscureUa Fall, and Syr- 
phus halteatus Deg.; l^tly the bee Sahctus pauxillus F., and species of 
the families Proctotrupidae and Chatddidae. 

As for mangold flowers, the writer has observed that in Bohemia 
they are visited with the greatest frequency by the flies: Syritta pipiens * 
It. and Sarcophaga carnaria * 1 /., ix> a certain extent also by the flies : 
Mdithreptus dispar * I<dw, Polennia rudis * Fab. and Spilogaster qua- 
drum * Fab, All these species often visit the flowers of sugar beets ^o. 
On the mangold flowers in isolated cases the following flies have been 
observed: Sarcophaga striata Fab., 5 . haematodes Exorista vulgaris 
Fab., Cynomyia mortuorum It., Spilogaster dupKcata Mg. and Eyl^yia 
variata Fab. 

!2Cext follows a description and considerations on the life history of 
the insects which visit in great numbers the flowers of sugar beets, or 
stay on them. Some of these insects visit mangolds also. 

'The following species are found in great numbers on the flower 
clusters of sogar beets; they suck the juices from the stem, the leaves 
and the flowers or devour these parts. Coleoptera: Sitona suldfrons 
Thunb. (especially injurious to young leguminous plants), Apion virens 
Btbst., FhyUotreia vittula Bedt.; Hemiptem : Lygus campestris L. (often 
injurious to colza, rape, dill, parsnips, dirysanthemums and dahlias ; it 
is believed that the ahi^ species L. prater^ (z) causes notable damage 


* The asteiiaiki denote the spedes whidi are frequent iu the fknrets or on them. 

(Authors* note. 

(1) See No. 1381, B. 9 epL 19x3. [Ed.) 
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to sugar beets in North America) ; Colocwis lineolaiw Goeze (sometimes 
especiaJly injurious to hops and in a lesser degree to potatoes, cabbages 
and ornamental plants); Cantpylomma verbasn H. Sch.; Triphleps mir 
ittOa Wolff (obser\’ed by the author to chase Thysanpptera; in North 
America Thysanopteia are preyed upon by Triphleps insidiosa) ; the 
Cicadid Chhrita fiaves^ens Fab.; the Podurid Sminthurus hOeus I^ubb. 

The writer lastly quotes the works he has consulted for the compi¬ 
lation of his paper. 

250 ~ Baobfrii Oil. 

RB 7 H. Notice sar llrafle de Baobab. — EuBMn Beonomtqt$e de Madagascar tt De- 
pendaues, Year 11, No. 2, pp. 135*140. Tananarive, 2nd Half-year 19x2. 

The baobab {Adansonia digiiata L.) presents in the Sakalave Me- 
nabe country three varieties: ** rainiala”, fony” and "zaha". The 
fruit of the first variety is oblong, covered when ripe with a thick fine 
brown down; that of the second is round, sHghtly velvety and dark green, 
while the frtdt of the third variety is long and elUpsoidal in shape; its 
skin is thick, wrinkled and black when ripe. 

These trees attain gigantic dimensions; ** ralniala the largest of 
all, ordinarily reaches a height of 40 to 50 feet, and the average drcum- 
ference of its trunk is 20 to 23 feet. But these ^mensions are frequently 
surpassed. 

” Zaha ’* is the first to bloom, “ fony ** is the second and “ rain- 
iala *’ the third. The best time for gathering the “ zaha " crop is the 
first fortnight of September; for " fonythe second fortnight of October 
and for " rainiala " the month of November. 

For the extraction of the oil tiie natives free the nuts from the pulp 
which envelops them; they then crash them in a rice mortar and place 
the compact mass thus obtained in a vessel and cover it with 8 to 10 in¬ 
dies of water. It is boiled over a brisk fire for the first half hour and 
then gently for several hours. The oil to appear about two hours 

after the vessel has been placed over the fire, and about eight hours are 
required in ordm: to obtain the maximum yield of oil. 

Yield of fruit and seeds. — The followug data ^ve the averages of 
the yidd of each variety: 

galttfalft Fooy Talpi 


Number of £nitts per tree. 80 70 60 

Avetage welglit per fruit in 01. zo 7 7 

Avetage number of seeds per fruit. 95 100 75 

Average of ^eeds in zoo fruits in lbs. . . 22 Z5 zz 

Avetage quantity of oil per xoolbs, of seeds in gals. z 0.6 0.5 


It must be added that for the same variety the fruits are more 
numerous and larger on the trees growing on rich soils, and that by the 
use of Foropean machiaery for extracting the oil by means of pressure, 
the amount of oil for the same weight of ^eds may be quadrupled. 
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Tlie above table shows the commercial superiority of ** rainiala ” 
over the other two varieties for its greater number of fruit and more 
abundant yield of seeds and of oil. The ** zaha " variety, notwithstan¬ 
ding its lower production and the difficulty of treating tlte fruit (owing 
especially to the thickness of its rind and to the dense fibrous network 
that fixes the seeds to the pulp) may nevertheless be taken into consi¬ 
deration for its oU, as the fructification of these three varieties extends 
over several weeks. 

Chemical composition and industrial value of the oil. — Mi. Millian, 
Director of the laboratory of the Colonial Garden, has studied Baobab 
oil and seeds. The oily seed has the shape of a hazel nut encased in 
a thin resistant shell adhering to the pulp, which represents about 20 
per cent, of the weight of the seed. In the centre there is a white pulp 
capable of yielding oil by pressure; the rest is a kind of flour without 
starch. Th^e three constituents are found in the following proportion : 

Oil.39.01 per cent. 

Moisture. 7.20 „ 

Shdl and dry floor.53.78 ,• 

Total.99.99 

seed does not contain any injurious {uoduct, so that the cals 
obtained by pressure might be used as food for live stock, The expres¬ 
sed oil has a fine yellow colour, its odour is pleasant; it solidifies at 
150 C. and is especially rich in fatty adds solidifying at normal tem¬ 
peratures; the liquid part appeals to be exclusively formed by oleic add, 
while the solid part is a mixture of stearic and palmitic adds. The oil 
could be used for food or for the preparation of artificial butters and 
margarine, and it might take the place of olive oil in pharmaceutical 
preparations and in perfumery. It would be very suitable also for 
making fine soaps, stearin and lubricants. 

Harvest and yield. — In order to gather the fruit the Sakalaves drive 
wooden p^ into the trunk, situating them so as to form a ladder by 
means of whidi they reach the top of the tree; they then use poles to 
knock the fruit down. 

The fofiowing table gives the yield in oil from a ton of seeds and 
its cost according to the proce^ used, viz the European or the native. 


Vfoletjr 

KrUtc piOOMi 


Hotnialft . , 

Mflxiffltnn yield 33 gals. 

Avetage price per gal. 75 ad 

TLKiiimnnf jdeld 79.3 gat 

Average price per ^ xs 6 d 

Pony .... 

Max. yldd 13.2 gal. 

Avetage price per gat xzs Bd 


.... 

Max. yield xi gat 

Avetage price per gol. X4S 3d 

Min. yirid 39.6 gat 

Avetage price per gat 3' 
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Baobabs are found in abnndance in the coastal belt. Trees of the 
same variety are frequently found in groups in the soils favourable to their 
development and then 6 or 8 per acre may be reckoned upon. The 
number of trees that can be wcxrked now in Northern Menabe is estim¬ 
ated to be about 6000, which would yield for that region about 30 tons 
of oil seeds; by the i^iropean methods, these would produce about 1650 

gflllmis of ml. 

257 - Tests of African Bnbhei. 

Brecil, Piebbb. Bsaals de cacmtchooc d'AMqne. — Le Caovtchouc et la Gvtia Percha, 

Year 10, No. 107, pp 6884—6891. Tam, January 15. 1912. 

This ardde gives the result of comparative tests of some samples of 
Funtumia rubber and the so-called " caoutchouc des herbes " (i) with 
Para Weak. As a test of the general value of rubbers, the writer took 
half the product of the tension strain resulting from the multiplication 
of this strain by the amount of elongatian at the moment of rupture. 
He found that in Puntumia rubber vulcanised with 4.7 per cent, d sul¬ 
phur, the pliability dimiui.shes with the increase of the time of vulcani¬ 
zation, its cyclic fatigue *’ increases (2), as do its resistance to nq)ture 
its stretching, and its permanent elongation. After being boiled for 90 
minutes at 1430 C. it is i % times more supple than Para, and beemnes 
more elastic and a little less than twice less resistant than Para. 

The “ caoutchouc des herbes ” becomes more supple, less cohesive 
and more extensible than Para rubber. It improves in quality with the 
length of the vulcanmng process. 

The time of vulcanizing has little influence on the suppleness, exten¬ 
sibility and even on the resistance of Para; and the short fatigue cycle 
of the latter is only about 1/6 that of the before mentioned varieties. 

The increase of the sulphur (mixtures of 6.9 per cent) used in the 
vukaniring process causes tte two African varieties of rubb^ to resemble 
Pam closely. It raises the geneml value even of Pam; Funtumia be¬ 
comes worth 2/3 instead of 1/3 of the value of Pam, while "caoutchouc 
des herbes" is worth 1/3. 

The writer lays stress upon the arbitrary nature of the tests he has 
chosen for his determinations and upon the fact that the superiority in 
use of one rabbet over another must not be deduced from his con- 
dusions. Hie uses of Congo rubbers are di&ient from those of Pam; 
the former are preferred for the manufacture of certain aitides on ac¬ 
count of their softness. These experiments, on the other hand, show 
that it is necessary in the case of every kind of rubber to ascertain the 
optimiun condition of vulcanization and, to this end, the conscientiotis 
investigator must make many espeiiments under varying conditions. 

(i) lUe name " oaonfahoac des lietbes*’ ]s given to robber extracted from tbe dd- 
somes of Carpoittm Jmetdlatits, Lofidolpiia Bmrtpuuana dOanira, etc. ifii.). 

(s) The vRiter uses the tenn fahgoe " for the pArooitage ^Vwi guHnn under 

a vie^t slunm. by 8am|>!e& of toNber after 3 cydes, or nocessive aptilkahona of equal 
tenrioBu (BA). 
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258 > Babter in the Philippines. 

X. Tlie FblUpidne Bubber Plaathig Indoatry. 

2. Abxhdr, Bichabd. Ilabba>Growiiig in the Philippines. 

— The India Rabbet World, Vol. Xl^VlI, No. 3, pp. 139-141. New Yorl^ Decem¬ 
ber 1, X912. 

I. — Government Commissioner of the Moro Provincse of the Phi¬ 
lippine Islands estimates that the total area under rubber in the Philip¬ 
pines is about 6000 acres, of which about 3000 are in the province of 
Iffmo, 2500 iu Mindoro and 500 in other provinces. On the other hand, 
the official estimate of the Director of Agriculture places the area in 
promising rubber trees (approaching the bearing state) at about 1250 acres. 
'Die bulk of the planting has been done since 1909. At first Bevea, 
Ceara (^amhot Glaxiovi^ and Castilloa were tried, but hundreds of 
thousands of Ceara seedhngs have failed to grow owing to droi^t or 
other reasons. Only ParA rubber is now considered of value on the plan¬ 
tations and it is estimated that 90 per cent, of the acreage at present 
planted is in that variety. In most cases Ceara and Castilloa have been 
abandoned, owing to their inability to withstand drou^ts and strong 
winds and their variability in yield of latex. 

The following figures of the cost of production have been estimated 
by the More Province Government. 

Cost of bringing Into colti'vatlQn Costs of apkeep 

an BOW of nevr land peraae 


« £ • i S £ • d 

lUCoio Prorlnce .... 50.94 10 9 3 x8 31^0 

Somatta. 73.60 15 2 5 20 422 

Java. X09.94 22 xz xo 23 4 14 0 

Malay States. — — — — 29 5 19 2 

Straits Settlements . , , 137.42 28 2 10 — —- 


It is claimed that in the Moro Province an acre of PaxA robber con 
be brought into bearing (fifth year) for $100, covering all charges, includ¬ 
ing cost of land; 

Rubber is usually planted from 100 to 150 trees per acre, Pive- 
year-old rubber trees have averaged three-quarters of a pound per 
tree; this brings the cost per pound of dry rubber, ready for shipment, 
to 33 cents (is nd) per pound, which can be reduced, as the yield 
increases with age. Native labor is procurable at 20 to 30 cents {loi 
to IS 3d) par day. Althou^ Philippine rubber has tqi to the pxesmat 
only entered the American market on a very Ihnited scale, it h^ been 
favoiabfy received in Europe, particularly in Eambm^ and I/mAoa, 
where in May 1910 it rea^d $2.63 (los zod) per lb. and has ever 
since commanded the top price. 

2. — Besides having puhfisl^d numerous technical artides on the 
rubber industry of the Philippines, the Bureau of Agriculture iu the 
Philippuies has arranged to distribute some 50000 Pardseedlings; these 
young plants will be carefolly watched by the Bureau until estab- 
Hdied. It is bdkved that no fungus diseases have been introduced into 
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the Fhilippiues alai^ with the seeds, which were obtained from Malaya. 
Nearly all districts of the Philippines, with the exception of Mindanao 
and »)me of the southern islands, are subjected to a dry season, but 
the Bureau of Agriculture believes that in many otherwise unfavorable 
localities the soil about the roots of the young seedlings can be kept 
sufEidently cool by the new system of leguminous «blanket crops », thus 
preventing injurious packing and baking by the sun. 


339 - The Vitality ol Hevea Seeds. 

WxzsBK&K, B. OB. ^talite des Gxafaies de l*Hevea. — U Caoutchouc a la Guttapercha, 
Yeai 9, No. io6, pp. 6776-6780. Paris, Deamber 15, 19x3. 

After having given a summary of the experiments of Mr. F. G. Spring, 
Superintendent of the plantations of the Federated Malay States on the 
vil^ty and germinating property of Hevea seeds the writer makes the 
following obrervations. 

Aocoiding to Mr. Spring's experiments, of whidi the results are re¬ 
produced in ^ tables ^ven later, it appears that 50 per cent, more of 
the seeds of untapped than of lapped Hevea trees germinate. It is an 
interesting fact l^t these e3^)enments, while reversing the condusioins 
reached in igo8 in the Ciradafs and Agriadiurat Journal of tho Royal 
Botanic Gardens, Ceylon, confirm the statement that the seeds of untapped 
trees are, on an average, Z0.7 per cent, heavier than those of tapped trees 
of the same age. 

To preserve the germinating property of Hevea seeds various methods 
of covering them have been us^; Mr. Spring has made experiments as to 
their relative effidency. The results show that the highest germination 
percentage is obtained by using either seeds from untapped Para rubber 
trees, or seeds from tapped trees, which have been envdopped in wax. 

The writer of this artide states that the necessity of knowing before¬ 
hand the value of the plants to be raised, and the need for regulating 
sdection, ate reasons for pxefering the seed oi tapped trees, while Mr. Spring's 
eaqpeiiments diow the value of covetiug the seeds with wax. This is, 
however, costly; but if the sreds have to be subjected to a journey, 
of over 45 days, the number of plants obtained from seeds thus treated 
win lepery the expense incurred. 

Qu the other hand, the experiments on the germinating property of 
seeds of tapped Hevea should be continue, to determine whether the 
germina ti on percentage diminishes with the number of years taping has 
been continued. Sh^d this prove to be the case, which is probable, 
seed for sowing purposes should be selected from trees which have been 
sddom tapped, but yet often enough to afford some criterion of thdr 
economic valtie. Th^ there remain to be made a number of experi¬ 
ments, whose results will be of great importance to the future of tire 
plantatioQS. 
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The foUomng tables give the lesults of Mr. Spring’s ea^riments: 


I. Germination 'percentage of seeds from tapped and untapped frees. 



Kmnbet 

of aeeda 

per box 

noratioa 

of 

experiment 

Nntabet of pkmts 
from Kedfrcm trees 

Percentage of gmnhiateri 
Seeds of tees 

ta^Md 

tmtapped 

tapped 

tmta^ped 

X 

200 

3 weeks 

67 

156 

33 

78 

2 

300 

5 * 

46 

133 

23 

66 

3 

300 

7 » 

48 

xoo 

24 

50 

4 

300 

8 ■ 

40 

167 

20 

83 

5 

200 

9 » 

40 

164 

20 

82 

6 

200 

zo s 

40 

165 

20 

82 


II. Germitudhu percentage of seeds of tapped Hevea ” frees, 
untreated and envdoped in wax and in parc^fin. 



IVnmber 

of seeds 
pec box 

DscsticMi 

of 

ntnnbcf of plsitts 

n I ,1 

1 Ni 

Wax 

pamffln 

- 

pawffln 

aatcHted 

I 

180 

3 weds 

107 

62 

59 

34 

33 

2 

180 

5 » 

108 

71 

60 

40 

23 

3 

z8o 

7 » 

94 

74 

52 

41 

24 

4 

180 

8 » 

82 

66 

45 

37 

20 

5 

180 

9 » 

100 

6x 

55 

34 

20 ] 

6 

z8o 

10 s 

86 

58 

47 

32 

20 


260 -BeoentStndiee (mliie PiodTUjtionot NatazalOam^^ 

BAOZAxm, E. Pridaiou noovdles sor Texplaiiatloa da cwnpiliriffr .— Joumtl ffAgri- 
euUure Trapicak, Year No. 138, pp. 362-367. Peonober 31, 191a. 

The writer had already mentioned in the Journal dA^iculiure Trth 
picale for Jnne 30, 19x2, the results obtained by growing the camphor 
treein the United Stetes and in South Africa; he now grves a short 
sununaiy of the papers which have appeared more leoenliy. The most 
inq>ortant contribntioa is Mr. B. J. Eton’s study published as BuUeUn 
No. 15 of fke Federated Malay States in' ^‘ebruaiy 1912. This article 
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fVMitatTip an apparently complete bibliography of Uie works publislied on 
QQtnprirtr (i), and a sbjort review of the results obtained from camphor- 
growing in different part of the world. 

The first esperiments inthe Malay States date from seven years back 
and, after five years, the trees in as good condition as those of the 
same age in Japan. 

According to Mr. ^aing. the present Superintendent of tire Bzperi- 
mental Plantations of Mhlay States, tiie best method of propagating 
Cinnamomum Camphora is still by purchasing two-year-old plants from 
Japan, as experiments with seed and dips have proved unsatisfactory. 

With regard to catting, Mr. Baton recommends beginning in the 
third year. An acre containing 700 three-year-old camphor trees gives 
annnally in three cuttings 180 11%. cff camphor. 

The distillation experiments have led to the following condosions : 

a) A yield of at^nt i per cent, of camphor and of oil consisting 
chiefly of camphor can be obtained from the leaves and branches of trees 
of five years of age and perhaps 3rounger. 

b) The time of distillation on^t not to exceed three hoars in the 
case of the leaves of young branches. 

c) The proportion of camphor obtained from the leaves is greater 
than that yielded by the branches, and the yield of the small shoots is 
more than that of the older branches of trees of the same age. 

d) Drying in the open air has no bad effect upon the yield, bnt 
this would probably not be the case if the leaves were exposed to the 
direct rays of the tropical son. 

The camphcn: tree seems to grow well in the Mhlay States in rel¬ 
atively poor laterite soils, provid^ they are wdl drained. These results 
agree with those obtained in the United States, the Union of South 
Africa (2), and British East Africa; consequently it seems dear that the 
true camphor tree can be grown in all countries with a tropical or sub¬ 
tropical climate. 

In Eormosa also, the Bureau des industries productives” is going 
to start regular plantations m 19x3-1914; these ^ould provide for an 
annual pn^ction of about 3000 tims of camphor and a like amount of 
oil. An improved apparatus has been installed, allowing of 48 per cent, 
by weight of camphOT being obtained from the oil treated. 

Cl^a appears about to take an important place in camphor produc¬ 
tion, dnce the Chinese traders now go into the interior as well as the 
valleys of the coast, and the export trade from the Northern ports is 
continually increasing. 

But besides the camphor tree of Japan, other trees are used as sources 
of natural camphor, la the first place sh^ld be mentioned Bhmea beSr 


(z) An intportaat ocmiti'btitlan to the UbUogn^diyof camphor is made Rtof. 
Gxbuoit, in MX wdk entitled La ean/ora ttaUema, Roma, 1908 {Ed.). 

(a) Wmner in the Sonih African Agricuitural /owned at Jannaty 1912. (Rd.), 
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samfera, recorded in Tonkin in 1897 by Mr. Morice, and called by the 
Annamites " dai-biAccording to M. 400 lbs. of leaves prodnce 
I Ib. of '' bar^-phien ", which is the camphcn-like substance obtained. 

In Burma, it is cultivated for local consumption, but the Forestry 
Service, while demonstrating that Cimmomtm Cmphora can be grown 
in that country with success, is also making prepamtions for the cultiva¬ 
tion of Blumea bokmifera. 

Some researches have been made on Dryobdanops Camphora] tins 
tree st^)plies bomeol, of which the neighbourhood of Sumatra furnishes 
about 220 lbs. annually; it has been ascertained that the Borneo camphor 
is only formed in the crevices formed in Dryobalanops by a beetle grub 
which has not yet been determined. 

^ linalool, obtained from a spedes of camphor tree called “ tiiu- 
sho-bohu ", can also be extracted from real camphor oil. 

Rosemary is also mentioned as a plant which may assist in the pro¬ 
duction of true camphor, as its oil gives 8 10 per cent, of a mixture 

of camphor and bomeol; from the preponderance of the fcrmer it could 
be used directly without recourse to chemical transformation. laboratory 
experiments appear also to have been started in certain large Fiendh 
factories. 


261 ~ ERperimente on Manuring Tobacco in Hungary. 

EBumT. EAIOI&X. Uoli&nTttanT&zAu Useiletdc. — Ddhdny Njsis, Year XXX, No. 3, 

pp. 2-4. Bodapest, Jantiaiy so, 1913. 

Experiments begun in 1897 by the writer. Director of the Royal Hun¬ 
garian Experiment Station for Tobacco Cultivation at Debrecaen, in 8 
plots of sandy soil to which from this date no manure was applied for 13 
successive years, in order that the effect of the manures subsequently spread 
on the exhausted soil might be studied. 

The yield of the tobacco grown during this time diminished in quantity 
and deteriorated more and more every year. While during the first few 
years the crop of" Szeged " varied from 1850 lbs. to 2 000 lbs. per acre, 
iu 1^9 it was only 960 lbs. The analyris of the soilshowed that, durin gfhesp 
13 years, the loss of nitiogen and lime had been greater than that of potash 
or phosphates. 

Finally in 1910, the application of chemical manures began. Owing 
to the spe(^ nature of the experiments, a larger quantity of mantue than 
usual was used per acre, viz. 390 lbs. of 18 per cent, superphosphate, the 
same amount of 40 per cent, potash and 530 lbs. of nitrate ot soda; the two 
first were applied at the beginning of Feteiry and the last in two parts, 
after the fi^ and the second hoeing. When, as in 1910, the rainfall is 
abundant, a satisfactory result can be confidently expited. 

The following table ^ves the distribution of the various mantues, the 
yields, and the combusti^ty of the tobacco before and after fermentation. 
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Hauuiea 

Amount 

per acre 

Vldd 

per 

acre 

Uzoen 

oantnl 

Conibiu 
of leavea 

Before 

taUon 

itnUBty 
per aecond 

After 

tatfoo 



Iba. 

Dm. 

Iba. 

SrCGBdS 

■eoands 


Control (no manorcfot the ispte- 






I 

ceding years). 

—- 

998 

-- 

23 

31 

2 

Farmyard manure. 

46350 

1485 

487 

18 

23 

3 

x8% sapnphosphate .... 

390 

1044 

46 

21 

36 

4 

40 % potash salts .. 

390 

1176 

178 

29 

42 

5 

Nitrate of soda. 

530 

1632 

634 

x6 

37 


1 18% snperphosphate .... 

390 \ 





6 < 
1 

40 % potash salts. 

390 1 

1300 

302 

32 

48 

i 

x8 % saperphosphatc .... 

390 ' 





7 . 

40% pota^ salts. 

390 j 

r *795 

797 

22 

34 

1 

2Utmte of soda. 

530 

I 




1 

1 

x8 % soperpho^ihate .... 

390 ! 

1 




\ 

1 40 % i>ota;di salts. 

390 j 

f 




s . 



> 2110 

XXI 2 

21 

29 

i 

1 jUtiate of S0&. 

330 ( 

i 




1 

l^e from sugar factories . . . 

1 

15400 j 

1 

1. 
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The condosiotis reached are: 

The tobacco giOMm on the control plot showed a very feeble condition 
of development; its thin li^t-gteen leaves, 8 on a stem, manifested the 
cfaaiacteiisfic signs of want of nitrogen. It was deficiency in nitrogen 
that had lednced the yield; this was clearly seen from the plants which 
hed been given nitrate of so^, whose much larger, thick dark green leaves, 
12 on the stem, developed normally, while snperphosphate and potash, 
whether used blether or separately, had only a secondary effect on in¬ 
creasing the crop. In f&ct, excess of plot 6 overthe control was 302lbs., 
while liat of plot 7 was 797 lbs. The fertilizii^ effect of the lime used 
with the superphosphate, potesh and nitrate ^ot 8) should also be noticed; 
this was shown by a yi€jd superior to that obtained from any other plot. 
This effect is explained by the impoverishment of the experiment soil 
during the period of 13 years, when Ihe lime content decreased from 0.207 
pet cent, to O-I12 per cent. 

It was further slmwn that, thanks to the appUcatlon of nitrate, a more 
valuable and resistant substance was obtained, and thon^ the combusH- 
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l^ty of the leaves was less than when other mantires were employed, yet 
a fine ash was obtained. T 

The Experimental Station will continne its experiments; every three 
years a mixtore of farmyard manure and lime will be applied, other manures 
beir^ added every year, with the view of observing the efects due to the 
application of an excessive amount of manures during a prolonged period 
of time. 

262 - The Anatomy of » Jeaniiiiy” (Seed ol Abras preatiorius) and 
of the Seeds commonly used as Adnlteiants. 

B4BI0L\, Rosa. Stdl’anatomla del JequMty” (seme deill'ii&r»s prtcatorius) e dd 
semi ddle idante comtmemente osate per aofisticarlo. — AM ddla Reals Accadmia dei 
If nrd, Year CCCEX, Series V, Rendioonti, VOL XXI, Part 12, pp. 859-863. Rome, 
December 15, zgzs. 

This is an anatomical and microchemical study of the seeds and 
medicinal powders of Ahrm precatorius A- and of th^e of other I^gu- 
minosae with which they may be confused or fraudulently mi:i^, 
namriy the seeds of Khpichoka precatoria or phaseoloides D. C.; of 
AdenatUhera paoomut and of Omosia iasycarpa Jadb. 

263 - The Naples Tomato. 

Z&CHaBEWici^ Rd. la Tomate de Na^des.— Rmnu de VfUeuUttrs, Year ao, VOL 
No. 99?, pp. Ii7*ii9- January 23, 19x3 

The variety known as the "jNTajdes Tomato'* is much cultivated in 
the nei^boaih^ of the city of Naples. The fruit is exported in large 
quantities to the German markets, where it is much prized for its 
rounded shape, smooth skm, colour, fragrance, and firmn^. The plants 
are strong, proactive and disease*resistant. 

The writer made experiments in two market gardens in the ne^- 
bouihood of Avignon (Vauduse) where the soil is formed of the recent 
ahuvtum of the Durance, and is a mail rich in nitrogen and phosphoric 
add and containing a fair amount of potasL The second early" 
system of cultivation was adopted, as is usual in the district; that is to 
say the plants are forced half the time in frames and then planted out 
T^ amount of manure u^ per acre wes as follows: faimy^ manure, 
14 tons; sul|diate of ammonia, 180 lbs; sulphate of potash, 180 lbs.; 
18 per cent superiE^osphate, 3^ lbs. Two applicatioos of soap mixture 
and two of Bordeaux mixture were made. 

It was shown tiiat the Naples variety poss^ses all the above-men¬ 
tioned qualities; and it is so suitable for export tbatit fetches lod per 
cwt. mote than the otba tomatoes on the market 

Etttther, Naples tomatoes are more productive than the local vari¬ 
eties (18, 20 and 22 lbs. per plant in each d the two market gardens, 
as against 13 to 15 % lbs* the Rodiefort vaiiely). 

The writer tbe^ore recommends the cultivation of the Naples 
variety, which will find a ready sale in a district where the of 

fruit hicrease every year. 
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st64 ~ The Kerguelen Cabbage. 

Foissox, H. Chou de Ee^uelen. — lisvug Horftcols, Yeai 85, No. i, pp. 14-15. 

Paris, January i, 1913 

The Elei^uelen cabbage {PHnglea onHscorlutica, R. Br.) is a native 
of Kerguelen and the adjacent islets. It has a stalk 28 inches hi^ and 
its root is 6 indies in length. At the top of the stalk is fot^ the 
cabbage-head; tins is composed d green leav^ -with v;ell developed 
central veins and secondary veins similar to those of European cabbage; 
the otrter leaves droop; the succeeding ones, which are yellowed, and 
inside white, form a compact “ ox-heart ** 10 in. high and 12 in. broad. 
Around the head and on the stalk grow the floral spikes, which axe 3 ft. 
Tiigh, the flower-bearing portion reaching a height ^ 16 in. and bearing 
100 to 150 flowers. Tlic fruit is a siliqua about 2 in. long by half an 
inch broad. The seed, which is white and irregularly triangular, is 4 mm. 
lot^ and from 2 to 3 wide at the base. 

Pfinglea anHseorbuiica is a valuaUe plant in cold countries, being 
used, like many other Crudferae, as a preventive of scurvy. Further, 
it is an artide of food; the heart can be eaten raw or made into salad, 
and the pith of the stem is edible, its taste mudi resembling hoxse-radidi. 

Fin^y, the seed is eaten mw and tastes like hemp*^ed or maize- 
flour; as ea^ infioiescence bears 100 to 150 flowers and there are about 
50 se^ to a fnrit, this makes from 5000 to 7500 seeds on an inflor¬ 
escence. 

This plant leqtdxes, when cultivated, a rather h^t and ferruginous 
soil, sudi as results from the decompositian of be^ts ; it must also 
contain some salt. It seems worth while acdimatizing this cabbage in 
the cold countries of the north, vrheie it would be a great resource for 
tire inhabitants and their domestic animals. But even if it could be 
grown in tenipeiate zones, Pfingka aniiscorbuHca would there chiefly 
serve as''an object of cuxiosily. 

365- A Snhstitata for Flower^pote: Tabes of tiiant Seed {Arando 

Donax), 

pasEZ, Geobobs V. Poor implacer le pots: Ttibes de roeean de Fnnrmce (Atundo Dohou), 

— foitrtiai de Ja SoaM Ifakotiale SHoritcuMure de France, Year IV, Vol. XUT, pp. 717- 

7x8. Pails, November 19x3. 

For aloi^time past, in Australia and at the Cape of Good Hiope, tubes 
formed by pieces of stalk of the ^ant reed {Arundo Donax) have been 
used for large plantations of various kinds of acadas as well as for the mul¬ 
tiplication of Eucalyptus. These tubes occupy less space and are less 
fragile than the usual flower-pots; they allow hundreds of plants to he kept 
for months while waiting for the favourable moment fer planting out. 
They offer also great advantages for transport over long distances and for 
xea^zesting dry soils. 

The writer has employed this system to advantage for the last dozen 
years; he has thus be^ able to obtain in two mouths rooted cuttings of 
Airipiex nummdana by introducing into the tubes herbaceous cuttings 
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instead of seeds. In oidei to use these cuttings the only thing to be done 
is to make a hole in the ground and place a tube containing a plant into it. 

The writer has no doubt that in desert, sandy and even salt soils, 
wonders may be achieved with this system in the production of valuable 
pastures. 

266 > Manmes for Vines. 

TjinTiPfticBTii. Fertiliaants pour la vigae. — Eemu i$ VikcuUure, Year 20, Vd. ZXXZX, 

No. 995 i PP- 33-36* ]^s, January g, 1913. 

Experiments with diferent manures were made in 1912 in the vineyards 
of Eontliasmes and they will be repeated for three consecutive years. 
All die manures were spread before the fimt spring ploughing. 

The soils of the Fontliasmes vineyards are remarkable for their defi¬ 
ciency in lime. Many analyses of the different plots of ground have been 
made, and the figures obtained have in every case been very similaT to the 
averages ^ven below. The only factor which varies appreciably is the 
compactness of the soil, dependhig on its day content. Fine soil, 76.40 
per cent.; calcareous stones, none; siliceous stones, 23.60 per cent. In 
every 100 parts of fine soil there are: sand, 92-80; clay, 5-17; lime, traces; 
humus, 0.20; nitrogen, 0.14; phosphoric add, 0.05; potash, 0.096; lime, 
0.20; magnesia, 0.30; water and substances soluble in addulat^ water, 
2.014. 


Weight per me, calculated w 0.14 {one-seventh) acre. 
Experim^ with sulphate of potash at 2.4 cwt. per acre. 
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Experimenis wiih manures coniaining manganese. 



Bach esperiinental plot consisted of 50 ai^ (1.23 acre) selected in the 
niiddle of a hectare (247 acres) in such a manner as to leave a control por¬ 
tion at either end, whic^ was munanured. The vine used was wit^ut 
exception the FoUe Blanche des Charentes. 

results of numerous previous experiments had shovmi that the 
3ridd in must increased with the wei^t of the grapes. In a good .season, 
when the frtdt ripens noimallj, the average wei^t of the bunch of grapes 
jn Fontliasmes vineyards for Fdle Blanche is 125 gr. and the must yi^ 
is from 73 to 75 per cent. The above tables have been drawa up according 
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to the weights obtained every year from 1901 to 1908. The figures must 
not be taken absolutely, for they depend to some extent upon the degree 
of ripeness of the fruit. When the average weight of a bunch of FoUe 
Blanche grapes is 135 gr., the average must yield (weight) will be 77 per 
cent.; for 130 gr., 75 per cent.; 125 gr., 73 per cent.; 120 gr., 70 per cent; 
115 gr., 67 per cent.; no gr., 64 per cent.; 100 gr., 60 per cent.; 95 gr., 
57 per cent.; 90 gr., 55 per cent. 

In each plot 6 ares (0.14 acre) at each end, t. e. 12 ares in all, were the 
subject of comparative verification with adjoining areas of the same size 
on the control ^ot; the bunches gathered from all this area were counted 
and weighed; the average bunch-weight and the must yield were ascer¬ 
tained. 

The sugar content of the juice from each plot was tested by means of a 
mustometer, but the data are inaccurate owing to the very bad weather 
which prevailed during the vintage of the plots used for verification of the 
results. 

From certain observations due to cultural accidents, the above 
figures were furnished by the verifications. 

The influence of ekdricity. — Fxpeiiments in obtaining electricity 
from the atmosphere have be^ attempted, using metal rods, to test the 
action of the current. Iron rods ^ in. in diameter and provided with a 
rounded end of copper attached by screws were employed. The rods, 
which varied in hei^t, ware si«ced at double the distance of their hmght 
above the ground, and kept in a vertical position by supports of wood. 
They were inserted in the soil to a depth of about 6 in. and a length of 
20 to 24 in. was placed horizontally below the ground. The results for 
the short rods (6 ft. 6 in.) and the long rods (ii ft. 6 in.) were exactly of 
the same nature. 

They are given in the following table: 




m 

Wdght 
of bnncbef 

yield 

d nuift 

Plots end thdr dtuatloo; nsttne d the soil 







avense 

Total 

% 

Total 




Hm. 

Uw. 


gallons 

I: west part; 0 1 
little Injured by 1 

1 Without rods.. . 

9950 

0.384 

2830 

74 

305 

liail.I,oam,bMy ) 
compact, cold, r 

( With rods. 

13300 

0.246 

3*77 

65 

214 

I: east part; rm-i 
tooched by hail.] 

1 Vnthout tods. 

15 600 

0.230 

3 433 

60 

305 

1,0am, atony, dry, j 

1 VWth reds. 

14300 

0040 

3 479 

63 

214 
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Hie following figures are the averages of those given above (rounded 
off): 


Experiments with sulphate of potash. 


With . . . 


0.240 

7380 

64 

480 

V^tbont . . 


0.330 

6 870 

60 

4x0 


Expel intents With carbonate of manganese. 



With . . . 


0.340 

7440 

64 

543 

Without . . 


0.334 

6 660 

6x 
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Experiments with sulphate of manganese. 



With . . . 


0.368 

7990 

70 

570 

Without . . 


0.360 

7290 

68 

499 


Experiments with atmosphertc electricity. 



With candoctlng rods .... 13 800 

0.364 

3330 

64 

314 

Without conducting tods . . . X2 750 

0.353 

3130 

67 

205 


Hie potash manures gave an inorease in the net return of about 15 
per cent, and the manures containing manganese an increase of about 13 
per cent.; the chief action in the latter case is attributable to the lime and 
manganese, which seems quite natural, given the small amount of lime pre¬ 
sent in the soils experimented upon. The differences in the total weight 
of the yields are as a rule unimportant, but what is constant (except in the 
case of a plot furnished with metal rods) and remarkable, is the increase in 
the average wei^t of the bunch under the inffuence of the different manures 
used, and also as a result the increase in the must yields. 

367 - The Oolthratioa of Mnlbeny in Uadagasoar. 

FAUCHfiSE. Is. coltare du Mdiler an Madagascar. — Buliain EcononUque d» Mada^catt 
Year XII, No. z, pp. xg-sS- Tananarive, snd Hall - year, 19x2. 

It is well known now that all the forms of mulberries that are met with 
in the lllEadagascar plantations belong to the species Morus alba and it 
is probable that it is the same white mulberry that forms all the mulberry 
grov^ of Aria. But the mulberry is a tree extremely subject to variations 
and in the hfadagascar plantations alone there are at least 20 or 30 forms 
of a mulberry called Malagasy or native mulberry. They are far from hav¬ 
ing all the same value, and it is indispensable to multiply only the most 
vigorous and productive kinds, all the more so as those which produce 
the most abundant and most developed leaves are also those least subject 
to the di^ase known as ” leaf mildewBesides the native mulberry, 
which Prof. Cornu conridered as a variety indica of M. alba, other varieties 
lave been introduced since the French occupation, among others the Phil¬ 
ippine mulber:^ ot: rnttUicauUs, which has succeeded perfectly in the Mada¬ 
gascar plantations, and which has the advantage of b^g very early and of 
producing Iraives very soon. 

A subvariety of this mulberry, the mulberry, seems to suit more 
e^dally the hi^ parts cff Vakinankaratra where frosts are to be feared 
during the first fortnight of September, as it is a very late form, the 
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leaves not beginning to appear till the end of that month. Another variety 
that it would be advantageous to import is the Tonldng mulberxy, which, 
grown as shrub, would give leaves almost throughout the year. 

Climate. — The mulberry finds in the whole island a suitable climate, 
and while it is true that in the parts situated above 4500 feet the September 
frosts cause serious damage to the trees, yet they never endanger their 
life. On the west coast mulberri^ thrive very well, as well as at Diego 
Suarez, Tamatave and ]?ort Dauphin. Hie east winds retard the vege¬ 
tation, so that if early leaves are required the trees must be protected against 
the wind. 

Soil. — The deep and moist alluvial soils along the river courses in 
Madagascar, as well as the volcanic soils, suit the mulberry admirably; 
while compact and swampy soils in which moisture stagnates are unhivour- 
able; nevertheless in very moist soils mulberries grow very well after effi¬ 
cient drainage. 

Multiplication. — The multiphcation by cuttings is estremely easy in 
a warm moist climate liloe that of certain districts of Madagascar. In 
tropical countries therefore cutting of either herbaceous or lignified 
branches may be used. 

cuttings of lignified branches, one-year-old brandies about a 
finger thick are adc^ted. The soundest and best developed ones are sel¬ 
ected and either planted at once where the tree is to grow or put into a 
nursery; the latter method is preferable for the centre of Madagascar, 
where long periods of drou^ prevail. For this reason the best moment 
to stock the nursery is between July 15 and August 15, a time that corre¬ 
sponds to spring in Burope. 

The best time for multiphcation by herbaceous cutting is the rainy 
season between the end of December and the first fortni^t of February; 
the herbaceous extremities of healthy branches are taken from the most 
vigorous mulberries and they are planted directly where the tree is to stand; 
it is useful also to mulch the soil with grasses after planting the cuttings. 
On the east coast and in the forest regions all the precautions which are 
needed in the centre and on the western slope are almost unnecessary, 
and multiphcation by cuttings can be done easily at any time of the year. 

It is not advisable to waste time in multiplying mulberries by means 
of seed; as for grafting, it does not present any difficulty. Cleft grafting 
is practi^ at tte moment when ve^tation reawakens, that is, for the centre 
of Madagascar, at the end of July and the beginning of August. Crown 
grafting is perfonned during the course of vegetation, from October to 
March in the centre of Madagascar, and no doubt in Ihe whole southern 
hemisphere. 

best time for shidd-grafting mulberries is from September 15 to 
March 15 ; but it is not impossible that on the east coast shidd and crown 
grafting may be carried out during the whole year, as the mulberries are 
in continuous vegetation. 

Selection offsite of a nMerry piantaHon. — The natural conditiona 
of the island do not always allow an easy choice of the sdls having all 
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the desiied lequisitesj and one must often put up with medium soils; 
still, if plenty of manure is available, the mulberries may be planted any¬ 
where. At the Namisana Station mulberry groves have been planted in 
very dry soils consisting of extremely poor laterite and the trees behave 
very well; it is true that the plantations have been very carefully prepared 
and their soils vastly improved with the refuse from Antananarivo. 

Preparation of the soil and^planHng. — Breaking up the soil and 
digging the boles for planting must be done during the rainy season or dur¬ 
ing the two following months, because when the soil is dry these works 
cost twice as much. In rice-Mds or in alluvial soil, breaking up the soil 
do^ not appear to be necessary, as these soils are genemlly sufficiently 
loose. In tl^ centre of Madagascar planting out must be done during the 
rainy season ; it presents no difficulty. If a plantation is made during the 
dry season, resort must be had to irrigation or at least to abundant watering 
after planting. 

Distance hdseeen the trees ani shapes to be given to the trees. — The dist¬ 
ance to be kept between the trees varies considerably, according to the kind 
of cultivation adopted and to the fertility of the soil. 

Mulberries may be grown as hedges, dwaife, half-standards and stan¬ 
dards. As hedges they produce leaf very soon, especially in warm and 
moist climates; the drawback is that the hedges require a great number 
of plants or of cuttings. The vndter advises the silk growers of Madagascar 
togtowdwarf5andh^-standardsnotabove3or4ft. high. In plantations 
su^ trees must be placed at about lo ft. from each other. 

The trees are preferably shaped in the nursery; half-stendards require 
about three years, while dwarfs form their stems in one year. 

Upkeep. — The successive cultivation of mulberries consists of hoeing 
once or twice a year, manuring, pruning and the control of insects. 

In the centre of Madagascar it is generally sufficient to hoe twice a 
year; green manures sudi as pigeon pea and Reunion mimosa are recom¬ 
mended, as they introduce into the soil a certain amount of moisture 
besides plant food. Pruning presents no difficulties in tropical countries; 
it is indispensable every year for the hedges, and consists in cutting back 
the branches of the year to 4 or 6 inches from the soil. 

Duration and yield of mulberry plantations. — It is not yet known up 
to what age mulberry trees produce satisfactory leaf crops, but jud^g 
from the specimens which grow freely near certain villages in the centre 
of Madagascar it is reasonable to suppose that they will continue to pro¬ 
duce leaves for several decades. Grown as hedges it is generally necessary 
to replace them after five or six years. 

The leaves may be gathered, according to the writer, twice a yearfrom 
the same tree tmder the dimate of Antananarivo; three crops might be 
obtained where the soil is very fertile, and on the east coast it would be 
possible to have four or even five crops without endangering the existence 
of the trees. 

As for the lettuns, no exact figures are available; nevertheless the re¬ 
sults obtained at Nanisana ‘warrant the belief that a pkmtalion of mulber- 
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Ties grown as hedges under the best conditions yields in two crops 64 to 80 
cwt. of leaves per acre. 

Pests. —The insect which causes most damage to mulberries in Mada¬ 
gascar is a kiad of scale, doubtless related to Diaspis pentagona, and con¬ 
trolled in the same way as this. Other pests of mulberries are : Callima- 
fiam venustum, a longicom about Vs of an inch long; the “ fanetribe 
a large bug: and the " fovato ”, a weevil known as Abides excavatus. 
The only injurious fungus is a leaf-mildew, named by M. Delacroix Ovu- 
lariopsis moricola, whidi is controlled by Meeting the large-leaved varie¬ 
ties and by keeping the soil of the plantations in a good state of fertility. 

268 - Piodnction of a New Variety (A Cherry by Shield-Budding. 

PASCJNCK, P. In La Tribune Horticote quoted by Bois, D. and Gbioxan. G. T. : 

L^doenoe dn sujet aor le getSbm. — Sevue Horticote, Vear 85, No. z, pp. 27-28. Paris, 

January x6, 1913. 

About ten years ago, at Swynaeide, near Ghent, an Early Rivers 
cherry was shidd-budded on a Mahaleb stock near the base. The opera¬ 
tion was performed in August, and proved quite successful, the stock 
being cut back the following spring. After four years the crop of 
fruit was obtained, and the cherries borne by the new tree were d a 
yellowish-white colour instead of dark red like those of the parent tree, 
the crop moreover beii^ a week later in ripening. A shoot of this new 
variety was then grafted on to a wild cherry {Primus ovwm) in order 
to see whether it would revert to its ordinal condition; however, the 
fruit on the fresh stock retained the characters of the new variety, i. e. 
loss of colour and of early maturity. 

269 - Citnui Glowing in Hhodesia. 

The Rhodesia AgrieuUural Journal, V<^ X, No. a, pp zi6-s20. Salisbury, Rhodesia, De¬ 
cember 1912. 

The Mazoe Citrus Syndicate was formed in 1909 and is now farming 
9000 acres near the junction of the Tatagura and Mazoe Rivers. Theirs 
is the first organised effort to grow citnis fruits on approved lines in Rho¬ 
desia, and there is every reason to believe that the country is eminently 
adapted to the culture ; the fact that the fruit ripens there during the dry 
season, and can therefore be put on the home market at a season when there 
is littlh competition from other sources, is a great advantc^. 

A grove of 1000 trees oi the Washington Navel Orange, budded about 
4 in. from the ground on the native wild lemon stock, was planted in Eeb- 
xuaiy 1910, the buds b^g then two years old. A second thousand were 
planted in December X9XI, the buds b^g then <nie year old. The average 
measurements of these trees at present are : 

Bdtftt 
ft. in. 

Planted In xpto. 6 x 

** ” 191X. 40 


6i4 

iVi 


7 
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Another grove, of 2 000 Navel trees, 28 Satstunas, 58 Valentias, and 
10 lenu^, was planted three 3rears ago on high rocky ground and is also 
ddng very well. There is a large nursery stock, all on the native wild 
lemon and a further 3 000 trees are to be planted out during the present 
wet season. 

The slight frosts encountered have not injured the trees, but are 
likely to be beneficial to the fruit by sweetening it and improving the 
quality. So far no fertilizers or manure have beim employed, neither has 
irrigation been practised ; but as it is desirable to make providon for the 
application of water in exceptionally dry seasons, or even in ordinary dry 
seasons if yield and quality are thereby improv^, Ihe Syndicate is now 
engaged on an irrigation scheme which wiU prot^bly be operating next 
dry season. 


270 - Cacao Manuring Eavcrimenta in Dominica. 

TBKCPAinr, H. A. In Report on the Agricultural Department, DomMea 1911-13, pp. 30-39. 

Bailiadas, 19x2. 

In 1900, an acre and a half of a lo-year-old cacao plantation was laid 
out at tte Botanic Station and divided into five plots, each of which has 
received a difierent manuiial treatment applied annually from 1902 
to 1912. The following axe the average returns for the period: 


Komhcr 

of Plot 

Maimrfal Xnatmcnti 

cwt pec soe 

Wet CBcaoi 

Iba. pec acre 

. ... 

Hm. per acre 

Cost 

of ausneing: 
pec acce 

Net gala** 
Biaanxhig 

per acre 





8. d. 

C 1 . d. 

3 

Ho ntanore. 

2800 

1176 

— 

— 

2 

Basic pbosphatc.4. 

Su^iiiate of potash .... 

3369 

1415 

2 5 3 

3 14 3 

3 

Biled hlood.4. 

3261 

1370 

I 16 0 

310 

4 1 

Bade pospMte.4. 

Snlidiate of potadi .... i 
Dried blood.4. 

3876 

1628 

4 I 3 

7 4 9 

5 

Mnlphfd with grass and leaves. . 

4233 

1778 

300 

12 I 0 


* O tlenliit e d from the wet yidd etwmrtng 4a Oe. of emed cacao -■ xoo Ibt. wet cacao. 
** nUng the value of cued cacao at Of. per lb. 


The artificial manures are distxibated over the surface of the ground 
and lightly raked in. The mulch consists dnefly of grass from lawns, and 
leaves and pods of the saman tree {Pithecolobiim Soman), and is applied 
at the rate of 4 baskets of 20 lbs. each to every tree. No forking has been 
performed since the begining of the experiments. 
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The letums of the mulched plot have been unifonnly highest, Plot 
4 coming next in order, and in botib these cases, the level of the yiel^ was 
gradually increased during the first 5 or 6 years and then remained more 
or less stationary, fluctuating with the seasons. In the case of Plots 2 and 
3, which receive incomplete dressings, and of Plot i, with no manure, there 
h^ been no acanniilatian of fertility; but neither have the yields declined, 
though that may be expected to occur in future. The superiority of the 
treatment on Plot 5 is substantiated by the excellent appearance of the 
trees. 

Two other experiments carried on at the Botanic Station during the 
years 1907-12 indicate : i) that mulching is equally efficacious on a steeply 
sloping hillside and on the flat, and 2) that a mulch of grass and lea\’es is 
superior to an application of 600 lbs. per acre of cottonseed meal. 

37X - New Experiments on the CnUivation of Wahiat Trees. 

I. Rbbmaun. Neuete Erfahrungen uberdie Ant a ch t dniger Juglandeen. — 

tu Forst- ttnd JagdrZtttung, Year 68, pp. 337-372 + x fig- Frankfurt a. M.,Aj]gQst 
. X 9 X 2 - 

a. Id. Naditrag aunt Artikd “fiber Jn gl aa d eai ” Im Attgnal-Hefl X913. — 7 bi<f.,pp. 

401-403. December, 1913. 

3, BBAMDSXBtiBR, J. T. ZoT Eiolttir von Jo^ians nigra. —- OesUmidbisehe Forst- tfitd 

Jagi-Ztthmg, Year 31, No. 2, pp. xo-ix. Vienna, Jannaxy 10,19x3. 

4. Bbbvob, Sir H. It Oak and Blade Walnut Pkntation. —• Quarterly Journal of 

ForeOry, VoL Vn, No. i, pp. 28-29. I,andon, January 1913. 

3. SoMBKVixxB, W. Bairing Blade Walnut. — Hid, pp 32-33 + x fig. 

There is no doubt that the wakuts Juglans regia, /. nigra and /. cinsrea 
rank ntn ong the most valuable kinds of trees. But, notwithstanding the 
wide limits of the area on which they live, their numbers are diminishing 
in both Europe and North America, in consequence of the great demand for 
them not being made up for by their reproduction. Lately measures have 
been taken and experiments commenced in various countries in order to 
promote the cultivatian of these precious trees, especially J. regia and /. 
n^a: in Austria-Hungary about 1890, in Pru^ in 1903, and in Hesse, 
Baden and Bavaria; also in Switzerland and, as it appears, in Bigland. 

As basis to be adopted for the cultivation of above wakuts the 
limits for J. regia may be consideied to be between 44° and 52® N. and for 
7. niff'a and /. cinerea still further north, as they are killed by frost only 

at-S 7 oe(- 34 °F)- , ^ . 

As for the soil suitable for wakuts, there is no agreement among the 
several writers and pmctical men. Aocortog to some, especially for /. regia, 
a calcareous soil is considered necessary, whilst others do not share this 
opkion. The wnter has made an enquiry which yielded the followmg 
kteresting results. Eor a tree about 60 years old standing by itself the 
followmg diameter breast-high may be r^oned upon; 


nidi« 

Sandyadl.iJji to 17 

SdibtBoil.19I6 to 

Goodaandyalluvial8oU. ai% to 23i4 

BodEacUfusite .23% to 35% 

Calcareous 8<dl, loam and toea« .83^4 to 27*4 
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Anyhow, the finest development is met with on deep calcareous or 
loess soils ; so that it is belie\'ed that it is not so much the diemical compo> 
sition of the soil as its physical properties such as depth, moisture, hwit 
and aspect that have a special influence. 

The most favourable localities are on hills, on the slopes of mountains 
and in spacious valleys. And what is said of J. regia holds good for the other 
two species, /. nigra and J. dnerea, with the difference that the two lat¬ 
ter are much more exacting as to depth, looseness and moisture, and perhaps 
also as to the content in mineral substances. 

The writer is of opinion that direct sowing is absolutely to be preferred 
to planting, provided that gprminatian has taken place by the end of May. 
With this object he proposes the following method of sowing : the com¬ 
pletely ripe fruit must be freed from its husk and dried so as to prevent the 
formation of moulds, after which the nuts of J. nigra and dnerea are 
placed in the ground in November at a depth of 2 % to 2 V4 inches, and at 
the rate of 6 orythousand nuts on a fewsquare yards. If cold is to be expected 
the soilshould be covered with litter. The fruit of J. regia on the contrary is 
preserved in a dry place in sand or £ahes and put into the ground in March. 
In order to facilitate germination, as the season opens, tire ground may be 
covered with stable manure. As soon as the nuts have germinated and the 
shoots are 2 to 2 34 inches long they are collected and planted in moist 
places. As for plantation,the best method would be planting them alone in 
dumps, at intervals of 5 i^t or in belts with spaces of 4ft. yin. X 4 ft- or 
3 ft. y in., or 4 ft. X 3 ft. y in. or 3 ft. 3 in. In plantatious under covert the 
development is less rapid but more regular. On the mode of development 
the writer ^ves the f<^owing instructive tables. 


I. Ee^hi of plants in feet and inches: 


Spedes xtt. 

/. fdjpn . I ft 4 in. 
7, rtgta . 10 in. 

J.dnerta. 7 In. 


a) in iltg open 
sKb. 7th. 


8 ft 8 m. 
6 ft o in. 
4 It. I In. 


13 ft r in. 
9 ft. 3 in. 
8 it 4 in. 


xoth. 

19 ft. 4 in. 
14 ft. II In. 


13th year 

28 ft 4 in. 
23 ft II in 


J. nipa . 8 34 in. 3 ft. ii In. 5 ft 8 In. 

7. regta . 8 in. 4 ft 5 in. 7 ft o in. 

7. dfurttt . 3 in. l ft 10 In. 4 ft. i In. 


II. Development a# y6 <0 yq years. 

Isolated, fan downed. IMameter 25 to 36 indies; avetage 28.7 in diiy. 

263.4 cob. feet of wood. 


At a distance of */|Ctown from each 

otha:. Diameter 33 to 31 indies; average 24.7 indies. 

i 77>8 cob. feet of wo(^ 

Dense, ^ crown. Diameter 17 to 33 Inches; average 20 inches. 

99*5 cnb. feet of wood. 
Diameter xi in. to 18.9 in.; average 14.9 in. 
4378 cnb. ft. of wood. 


Crowded, crown. 
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Among subsequent opetations hoeing is lecommended, especially 
for isolated trees, and pruning both the lateral and frost-killed twigs, as 
well as the mam ones when it is desired to limit the development in hd^t. 

In the management of walnuts it must be borne in mind that they 
behave very like oak trees respecting light and that consequently they re¬ 
quire similar treatment and especially a thinning out at the age of twenty 
years. 

Besides the production of walnuts by J. regia, which may be set down 
at an average of 2000 per tree in the full years, there is the production 
of wood. /. nigra may be estimated to yield at 80 years a final product 
correspondMg to the normal product of oak trees of twice that age, 
namely 7945 cub. ft. per acre on first class soils; the production of 
7. regia and J. cinerea is somewhat less. 

The writer gives the following valu^ per cubic foot in south Germany; 


< d 

for log? measuring 47 to 5^ indies in drcnmfercnce .1 9^^ 

I, M 59 to 69 „ .. 3 4^4 

„ II 70 to 82 „ „ .3 zx 

„ II Sain, and above .34 


The writer admits the possibility of natural regeneration of J. regia, 
whilst it seems doubtful in the case of J. nigra and J. cinerea. 

The foUowing is a comparison between the cost of cultivation per acre 
of these walnuts and of oak. 


Expenses oh 126 acres wider walntOs. 


£ s d 

I. Work of planting.277 8 9 

3. 8372 tbs of nuts . 90 IS 0 

3. Production of 56 500 cme-year old seedlings . 10 15 7 

4. Interculture, I and n year.-. 95 1 3 

5. Surveillance. s6 14 o 

Total .... £500 II 6 

peracre .... £ 3 i 93 - 5 f 4 <^- 


These calculations hold good for the period 1891-19x0 and for Alsace. 
Li general and under present conditions the outlay per acre and for 2630 
plants of 7. nigra and 'J. cinerea may be set down approximately as follcnre : 


£ 8 d 

z. Preparation (rf the soil in stilpa 4 ft. 8 in. wide .4 3 4 

2. agzonnts ... 15 i 

3. Sowing 3 ft 8 in. apart . 17 zo 

4. Weeding ...I 3 7 


Total I . . S 6 19 10 
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The abo\’e outlay is reduced by about 6 shillings for /. regia owing 
to the lesser cost of the seed nuts. 

The es^jenses for an acre under oak and for 2430 plants are about the 
following: 


a) Sowing. 

i s d 

I. Frcpaiationof tliesoilineitrip6 4 fl. Sin. \ride. 4 3 4 

j. 16bushels of acorns. 19 10 

3. Sowing . ijr 10 

4. Weeding . II 10 

5. Stirvdllance . 4 8 


Total . . 

b) Planting. 

X. FicpaiaUon of the soil and planting oat . 

i. 2430 oak saplings s to 6 jeats bid. 

3. Cultivation and surveillanoe . 


. a 9 17 6 

£ s d 

571 

I 8 8 

X 3 10 


Total . . 87 X9 7 

The writer notes lastly that in older to judge surely the full forestal 
and financial beating of a method of culture for a ^ven kind of foiest tree, 
about 30 years of eaperience are required. 

3- — above data agree in tiieir general lines with the following 
practical rules, the result of many 3reaxs* practice in a forest estate of Slav¬ 
onia : 

l. The soil should be a deep, somewhat clayey loam or moist alluvial 
sdl containing humus. 

n. The walnuts should be sown if possible with tfaeit hnsks and not 
deeper than 3 finches. 

m. For planting, seedlings one or two years old at most to be nsed 
and their tap root cut cleanly at I2 inches. 

IV. Mixing with other kinds of trees suitable to&voui development in 
height and dean stems. 

V. Hbdng and weeding. 

VI. Pruning for the proper formation of the crown and when the tree 
is 16 to 20 ft. hi^. 

Vn. Protecting the plants from excessive shading, whidi their 

normal development. 

VIII. In ga me preserves, protection against damage caused by animals. 

rs. Th in n i n g out iu due time to favour a normal formation of the crown, 
the increment of wood and the independence of the trees. 

4 and 5 — From the two English experiments quoted the following 
contiderations are dmwn: 

I. The greater productivity of J. nigra in comparisou with oak (14 
walnuts have the same volume as 20 oak trees in the aamp stand 80 years 
old). 
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n. It appeals that the Amexican seed of /. nigfa is much superior to 
the English seed, both for its power of ^rminatioai and for the vigour of 
seedlings. 

272 . Tw6Dty<^ Tears of BeafXoiestatioii in the Eaisi; in Oamiola. 

RUBBIA, K. FOnfondbEvraiudg Jabre XarstanfftKstang in KtaJu. — Beriehi der Awffoni- 
unts-Kommission f&r das Karstgehiet des Henoghms Krain &ber dte TSiigJtest vom Jahrs 
1886 bis Ends igzi, pp- 97 -h ^ -■ Enbiana, 19x2. 

In Canriola the reafforestation of the Karst (i) was undertaken in virtue 
of a special law and through the agency of a commission appointed on Octo¬ 
ber II, 1886. 

The agricultural and forestry conditions of the two Karst districts 
were according to the general land registry of 1870 as follows : 


Bffgh forest. 


AddSberg 

39 375 

roltsdi 

149 7*3 

Cc^pioe. 

calcareous 

5053 

6491 

Common pastures and alps 

Karst s(^ 

67006 

57395 

Unproductive land .... 


4566 

5864 

Agricultural land. 


83 9» 

79458 

Common postures. 

sandy Karst soil az 704 



(z) The Scmih Bmopean Eaist region extends, for the major part In Anstzian territoiT* 
from the Alps to the faordetB of Greece and covers about Z93 000 sgoare miles. TheKarstpro- 
per fonnB a limestone fdatean on the Anatxian and Canii ol a coast. The reafForestation of the 
Karst originated in a resblatlan passed by the '* Oestendchisdien Rdch afor stver d ns ” at 
Tticst in X865. After several attempts, this xesdlnt»m was adopted in the laws to the xeaf- 
toestaticm of the Karst, to the territory of the dty of Triest on September 27, x88z, for the 
princely county of G5iz and Gzadisto on December 9, X883, for the Duchy dt Camiola on 
Mhrdi 9, 1885, and to the March of Ibtria on May 7, 1886. The tihaxacteiistic of these 
laws cemdsted in the constltation of a Commission for the reaSorestation of the Karst, with 
powers to form a reaflorestaticni r^stry, comprisiiig aU those lands which, in the interest of 
the country, it was deemed necessary to reafforest within a given time. The State was al&o 
^ven powers to expropriate such lands. In 1906 the reafforestation land registry bore the 
foOofwlng: 

Karat lands Iianda entered in tee 
leaficmtetioa regtetxy 



aq. mhea 

sq. xnOes 

Triest. 

*3-13 

4.51 

carta end Gcadiska . . . 

748.26 

31.98 

Isiria . 

. X 411.32 

53.10 

Caxnidla (Addsberg) . . 

. 2 878.X4 

X4.27 

Total . . 

. 5 060.85 



(Cf. RUBBU, K. Oedlandauftostungen: Mittel za ihrer Fdtdetung (Die Auffotstzmg 
des Kaxstes In Oesterrddi). — VIJI IntsmaHonal&r Landwirtsclu^tKeher Kongresa, Sdriion 
Vm, Refoat 3, Bd. ZI, pp. 2a. Wien xgo7; I,gbsv*s Handbueh der Forshteisseiischaft, 
2m. Aufl., L Bd., pp, 67-68. TQbingen, X903 ; Fsbkow, B. E. A Brief History of Forestry, in 
Eiirope,tieUnltedStatesandotherCou$iirus,AiXBi^Bmffa7, pp. Z58-X59. Toxonto, Ont.). 

[Ed.). 
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Taking into account the unproductive lands and the pastures, 156534 
acres are to be considered as Eaist lands. 

According to the reafforestation register there were at the end of 1911: 


.\reas to be reafforested, Addsberg. 9 369-5 

„ „ I/dtsdi. 239.0 

Total . . . 9608.5 

Of Utese, reaffoteatatton bas been carried ont on 7191 
There remain to be teaffmesicd .2 4 z 7>5 


The 9608.5 acres entered in the reafforestation registry are divided as 
follows: 


Ccdlective property .6 862.0 

Canuaunal " . 21.5 

Private ” .-.2 7 i 6*5 

Expropriated *’ . 8.5 


9608.5 

The data canceming the cost of reafforesting and of interculture are 
of practical interest: 


Cost 

Planting 
per xooo^idants 



Planting 
per acre 



Bnttemes 

Avemse 

Sztientes 

Avenge 

lAbour only. 

• 4s 9d to 8s 7*i(i 

6s 

6d 

Z75 3d to flz Z55 3d Sz 

5S 9 

Total c(h>t . , 

... 6s od to gs zid 

7S zo 

£z 15 iid to £3 05 zzd z 

zzs 3 ^id 


puling tqigapa 



mUngspgnps 



periooopiaida 



per am 


labour only. 

. 45 4^d to gs 0 ijd 

6s 


— ^ 

— 

Total cost . 

. ss 8*/4d to XOS 3 Vs** 

7* 

8Hd 

— 

zzs 7 %d 


The above data refer to 6566 acres lejdanted with 26 043 270 nursery 
plants ; and which required 18 491 440 plants (71 per cent) for gspping up, 
and with intercalary plantatioiK and under covert, 1176 017 plants and 
7116 lbs. of fine forest seeds on 1184 acres. 

According to article 5 of the l^w on iea£foxestatiQU,the plants to the 
number of 44180 577 (96.6 per cent.) were taken from the State nurse¬ 
ries at the nominal price of 10 d per 1000 plants, besides some free of diarge ; 
545 050 were supplied by the Ctmim&sion’s ntu^ries and 984 700 from pri¬ 
vate nurseries; altogether 45 710 727 at an average cost ^ 11 per 
thousand. 

As for protection, it is to be noted that of the 238 acres whidi were 
destroyed by fire, 144 acres were burned throng imprudence, 41 by sparks 











FORESTRY 


429 


from locomotives, 53 by tmtnown agencies. 19 612 feet of new fiielines were 
made and 168 811 were re-established ; 122360 ft of new protection walk 
were built and 19 453 ft. were repaired, and 6 819 feet of wire netting were 
put up. 

Out of a total of £ 27 loi set apart for all these works from 1887 to 1911, 
75 per cent, is contributed by the State, 13.2 per cent, by the Province, 
4.2 by other parties concerned and 7.2 from various sources. The expen¬ 
ses during the same period amounted to £27 005 8s, and of this sum 68 
per cent, was spent in reafEorestatian proper, or 72.8 if the cost of nurseries 
and of protection is included; 0.4 per cent, was devoted to the purchase 
of land, 14.8 to sur\’eillance, 0.4 to the leaffoiesting registry, 3.4 to the 
Commission, 2.2 to the secretary’s office, 2.4 to rewards, and 3.6 to sundries. 

Prom Ihe sylvicultural point of view, experience has confirmed the 
excellence of Austrian pine for the Elarst lands, planted on 91.6 per cent, of 
the area, in dense stands of 4 050 plants per acre, that is 3ft 3 in. bysft. 3 in. 
apart. Por the higher and more exposed situations Corsican pine is espe- 
c^y useful. Above 2 000 ft., and in sheltered positions on good soik, 
Norway spruce thri\'es ; it has been u^ on 4.4. per cent. Notwithstan¬ 
ding the preference shown by the inhabitants for larch, because it does not 
prevent tihe growth of grasses, the plantations of thk tree (0.32 per cent.) 
did not give good results, nor did the few specimens of Japanese larch grown 
do any better. Scotch pine (planted on 0.73 per cent.) does well in localities 
that do not get much snow and under covert of spruce, oak or ash. 
The results obtained with Banks’ jmie were ne^tive. White pine k par¬ 
ticularly useful for gapping up and for planting among other trees. White 
spruce, indigenous to tirc Karst, will play an important part in the work 
of reafioresting Karst lands, especially under covert of Austrian pine and 
Scotch pine, and in this way about 1190 acres have already b^n planted. 

Broad-leaved trees, which are now being planted experiroent 5 ly, will 
ako be an important factor in the Karst forest economy when the prelim¬ 
inary plantations of awiifers have created suitable conditions. At pre¬ 
sent nothing can be stated about oak, but it appears that ash, sycamore, 
lime, common alder and, for the improvement of the soil, -v^te alder, 
have given good results. 

In conclusion, considering the success which has attended the work 
of reaffoiestatian, it is to be regretted that provisions for the consolida¬ 
tion and economic utilization of the accomplished work should be wanting. 
The MSnistry of Agriculture has, however, taken into cooaidemtion the pro- 
posak of the Commisrion as to tl» reform and neo^ty of bringing up to 
date the law on the reafforestation of the Karst, and has recogoiz^ that 
they ate justified and opportune. 
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IvIVE STOCK AND BREEDING. 

273 - Experiments on the EfiBioienoy of Antirindetpest Seram. 

Ward, Abdisfald and Wood, Pkedesice WmzkiA. — Departmetd of PiMicInstnu- 
Hoa of tJia PhiUppina Idands, Bureau of AffucuUure, BuHtHa No. 19. ^bmlla, 191a. 

Die writers have made experiments with antirindeipest sermn on 
cattle and buffaloes. Some of riie serum used for inoculation was made 
by the experimenters themselves, while some was procured from the Pas¬ 
teur Institute at Nha-Trang (Indo-Cbina) and from the Experiment 
Station for Animal Diseases at ToHo. 175 animals were experi¬ 
mented upon in 11 separate experiments, 26 serving as a cmtrol and not 
being inoculated. All the animals were e:q>osed to the infecticm of rinder¬ 
pest. The experiments seem to show that antirinderpest serum does not 
prevent infection with rindeipest. On the contrary, animals injected with 
serum and exposed to rinderpest soon contract the disease and pass through 
a more or less modified attack It has been shown that the blood of ani¬ 
mals is infective during this attack. If by passive immunity is meant an 
artifidal condition by means of which the severity of the attack is lessened, 
thewritersgxantthatsuche 3 dsts,butdenythatthereis apassive immunity 
of a kind that prevents invasion by the virus of rindeipest. 

274 - Fraotine ol the Dioraoio (Donml} and Lambar Vert^ae in the 
Hcnse. 

Rddav, Geotg. Zur Eeimtnfa der Bnol- (RQcken-) and I,endeiivirbdI»Qdie des Ffer- 
des. — fir prdktiscke TierhefPmde, Part 5-6, pp. 193-355. Hamboig, 

JanoBix XI, 1913. 

Ecactures of the vertebm in the dorsal and lumbar regions are not so 
frequent as those in the neck; nevertheless they form about 4 to 5 pet cent, 
of sdl the fractures of bones in horses. Among them the first lumbar ver¬ 
tebra and the sixteenth to the eighteenth do^ vertebrae are the most 
frequently broken. The writer distinguishes between outer (direct) and 
inner (predisposing) causes. Among ^ first he includes: loping, fall¬ 
ing, colliding, getting up under the tmvis beam, cxeeping through a fence, 
casting for an operation, etc. The effects are all the more dangerous as 
the inner causes (confotmation of bones and muscles) predispose the ani¬ 
mals to fracture. The bones are often the seat of the predisj^ssing causes. 
Osteolc^cal investigations have proved that the vertebrae of the ^dc and 
loins are not all eqiMy developed. The strongest are those at the extrem¬ 
ities of the column and the weakest those in the middle. In this part 
also theinterveriebraldisks, which by means of their elasticity deaden sudden 
shocks, axe less developed. Courequently fractores happen more frequent¬ 
ly here. The procwses of the vertebrae are more stron^y built than the 
body and the arch; in these the spongy mass predominates over the strong¬ 
er compact substiinoe; consequently fractnres in the body and in the arch 
are more frequent than in the processes. Pathological altexations in the 
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doisal and Imnbar vertebrae (exostoses), bsafication of the intervertebral 
disks and of the articolations, rachitis, osteoporosis, etc., favour the action 
of direct agents. As further inner causes (i^ated in the muscles) the vra- 
ter mentions the contractions of the long muscle of the back (Af«scfrfi#s 
longissimus dorsi). When horses kick violently or are cast down the spinal 
cohinm is strongly curved, and if at the same time a contiaction of the 
muscles takes place, the excessive strain upon the vertebrae causes them 
to fissure or to fracture. 

The symptoms are different according to vsrhether the body or the pro¬ 
cesses of the vertebrae are injured. In the latter case the spinal chord rarely 
suffers, whereas in the former it does so frequently and presents the follow¬ 
ing s3unptoms: 

1) Paralysis of the hind quarters (sitting position of the animals). 

2) Drqpj^g or retention of urine. 

3) Perspiration. 

4) Dyspnoea, frequency of pulse. 

Symptoms accompanying fissure are: 

1) Unsteady 1 ^ quarters. 

2) Curved back. 

3) Stilted gait. 

4) The anitnals are capable of working (even for several weeks) 
until the fissure turns into a ^cture. 

The diagnosis of fractures of the vertebral processes are easier (sensa¬ 
tions of pain, resting position of the animal); their prognods is also more 
favourable (cure is possible). 

The au^or recommends for fissures of the vertebrae (eventually cur¬ 
able), rest, tying the animals so as to prevmt them lying down, and admi- 
nistmtion of phosphate of lime. Ptactures of the vertebral processes are 
curable; rest is necessary, as well as removal of the splinters of bone. 
Ftactuies of the body of the vertebm are incurable. 

275 - pigmeniB oazried by Cattle. 

Davies, C. J. in Liw Stock Journal, Nos. 2034 and 2035, pp. 63 and 85-86. Iiondcm, 

Jannaiy 17 and 34, 1913. 

Althou^ a good d&Eil of work has been done of late in investigating 
the jdgments carried by the smaller Tnfltntnflliflns ^ no sitnilnr investigation 
seems to have been earned out on cattle. The writer has endeavou^ to 
supply this deficiency. 

^ method he adopted was to place a small tuft of hair in a watdt- 
glflfis and a few oi the same hairs in well a microscope sHde, covering 
eadi with a 40 per cent, solution of caustic potash. On the slide the pro- 
gtesave dissolving out of the jagment could be watched from day to day 
without disturbing the hair; in the watch-glass the hair was microsco{acally 
examined, washed and tran^ned to a ftesh potash solution when one pig¬ 
ment had dissolved out. The operation was repeated. 

Httee pigments were found by the above method; yellow, brown and 
black. 
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The yellow pigment commences to dissolve out almost immediately. 
'Ebe pigment takes more titan four and less than nineteen horns to complete¬ 
ly dissolve out. The solution is bricky led. The pigment granules 
appear under a high magnirication to be drcular nudeated cells. 

The brovm pigment is found dissolving out from hair washed free of 
yellow granules, but not before 29 hours after setting in potash solution; 
after 68 hours in all, the hair is, as a rule, free of this pigment, which gives 
the liquid containing it a pale yellowish colour. The granules of this pig¬ 
ment, besides being smaller, are irregularly shaped and invariably cluster 
tc^ther. 

Black. This pigment dissolves exceedingly slowly and is difficult to 
isolate. Hairs wi^ black ^gment at the end of a fortnight’s immersion 
in caustic potash appear bright brown under the microscope. The black 
pigment granules axe exceedingly small, drcular in shape and do not as a 
rule duster t(^ther. 

The investigations bore on the hair pigments of several ^glish breeds 
of cattle, and thdr results seem to point to the universality of considerable 
quantities of yellow and brown pigments in every breed; traces of black 
are found in all the animals examined, though not invarialdy in every hair. 

It appears thus that as cattle all carry the same three {dgments, thdr 
varying colours are obviously due to the respective quantities and arrange¬ 
ments of these pigments. It seems that ydlow and bladr overlying brown 
gives dun; yellow only overlying brown gives yellow or red, according to 
the quantity of yeUow present; thiddy pack^ black and brown, even 
when covered by a thin layer of yellow, gives black. Yellow in any quan¬ 
tity in tlffi tip makes*the hair “ rusty ”. 

The writer treats further of the inheritance of colour, which he believes 
occurs on MendeHan lines, and that in g^eral, in a cross, the darkest type 
of pigmentation dominates over the lighter one, or rather covets it. 
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376 - Siook Breeding in the Eim (Belgiaii Congo). 

rawT-TM. if’Sievage an — Bulletin agrieeie du Congo beige. No. 3, pp. 741*755 • 
No. 4, pp. 775*798. BrosscJs, September and Deoember 1913. 

The geological, topographical and dimatic conditions of the Be%ian 
Congo are by no means uni&rm, and for this reason the fauna and flora 
vary in the different part. White the southern tribes (Babuye and Wa- 
bembe) chiefly keep goats, sheep and fowls, the neighbouring Wawira have 
already domestica-^ the cow ] among the Warundi, Watembo and Wanya- 
bongo, the latter animal is generally kept, some of the natives possessing 
her£ of 1000 head. 

I. Fowls, — These are very widely kept and are especial favourites 
with the Wanyabongo tribe; they are the property of the women. The 
fond of the country is small, active and pugnacious; the hens lay about 
10 eggs before sitting. Tess common is tlte Arab fowl, a product of a cross 
with Oipingtatis, or other Bnglish breeds. 

n. Goals. — Here too, thfe is the “poor man’s cow”. The writer 
distinguishes two breeds: the one long-haired, which yield little milk, and 
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the other short-haired and with good milking properties. The latter are 
said also to &tten well. 

m. Shup. — The management is the same as for goats. The breed 
is small and has a fat tail; it gives no wool. Sheep are chiefly used for 
barter in the native markets. 

IV. Cattle. — Some of these are indigenous and others have been im¬ 
ported from German Bast Africa. Three types are to be distinguished ; 
they are chiefly characterised by late maturity and a prominent hump hfce 
a zebu’s, they are red or black. The writer distinguishes three types : 

I. Hornless cattle (" Sungu ”). Hei^t at withers nearly 4 ft.; 
back straight; ears long (about 7 % in.; rump and thigh well developed. 

Milk breed. 

a. Cattle with short horns. Found where the climate is less extreme 
(Wanyabongo). They are larger than the cattle first mentioned. The 
muzde is broad and short, the horns are directed upwards and bent for¬ 
wards ; fiioe slightly dished. The back is s(»newhat hollow, while the large 
belly betokens a plentiful food supply. The dbest and limbs are powerW 
and well-developed as is also the udder. 

3. Cattle with long horns. Head light; horns strong, 28 to 40 indies 
long. Muscular system and bones poorly developed. This is tihe least 
valuable breed. 

Although no systematic breeding is pmctised, yet the natives are 
guided by certain general rules in breetog. As the grass in the meadows 
is scanty in the di^ season, the herds are then driven to the often distant 
river v^eys and swampy laud. They are always under the supervision 
of a herdsiW, who has a personal interest in the number of calves produced. 

The inhabitants har^y take milk except as cheese. The Wanyabongo 
obtain the curd spontaneously by letting the milk stand a long time, whUe 
the Nya Ruanda mix a little urine wil^ it and the Wamndi use slices of 
the frriit of a dtrus tree called *' Nongo." Butter-milk is used chiefly 
as an artide of food for women and children while the former use butter 
as a toilet preparation. 

The fliMh of the fowls, goats and cows is eaten by the natives, while 
the skins of the two latter are turned to account by them. Ole manure 
is collected from around the huts and used for fuel or for the banana or 
tobacco crops. 

Markets (“ Sokos ”} are held regularly at fixed places and afford an 
opportunity for the exchange of cattle, sheep and meat. 

In the last chapter, the writet mentions the most serious cattle diseases. 

277 - Hones and Hone-Bteeding. Eosm, 

Bush-Brown, ILK. in Tkt Anuriem Brttder’s Uagatim, VoL 3, No. 4, pp. 283-289, assbs and 

Washington, October-December 1912. wnas 

In a former articte the water suggested that the structure of the best 
race hor^, both trotters and runners, should be studied in their living 
active form and from the skdetou after death as a means of establishing 
a method of defining types and of ascerteimng which structural forms are 
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the most favouiable to speed and endtocance. The greatest differences 
between breeds are largely due to the structure of the skeleton. And this 
suggests the need of an accurate method of measurement based upon a 
unit common to all individuals. The writer recommends as a base the 
height of the horse at the withers (i), which is divided into three equal 
parts denominated “heads”. Each head is further divided into four 
parts, called “ quarters, ” and each quarter into six parts called “minims 

These denominations are abbreviated to H for heads, N for quarters 
and M for minims. All the measurements of the body of a horse are to be 
given in these measures, and as the basis of all of them is the height at the 
withers an exact representation of the proportions of the body of every 
horse measured with this system can be made. 

The writer gives several flares farther illustrating his system, which 
he recommends also for the measurement of cattle ; but instead of taking 
the hei^ of the cow at the withers it is necessary to take the length from 
the front of the shoulder to the end rump bone or ilium. 

278 - Forage Rations lor Growing Horses. 

8NVDBB, W. P. In SuUetm of the Agnculitaal Expenment Station of NOrashOt VoL ZXIV, 

Art. vm, BvUettn No. Z30. Etncoln, Neb., 19x3. 

At the agricultural experiment station of the Nebraska University, 
foals were kept from October 1907 to January 1911 on various pastures and 
with various winter rations. The experiment was commenoed with 32 
colts, of which 16 were males, 9 mares and 7 mules ; the mules, with 
one exception, were sired by the same jack. The colts, also with one excep¬ 
tion, were aired by a pure-bred Percheron stallion. The dams were chiefly 
Montana mares. 

The colts were allowed to run together in an alfalfa, field from Octo¬ 
ber 1907 until January i, 1908, when they were divided into separate lots, 
and ^ as follows : 

Eot 1, Alfalfahayin winter, and alfalfa pasture in summer. 

Eot 2, Alfalfa hay in winter, and prairie pasture in summer. 

lK>t 3, Prairie hay and cane hay in winter and prairie pasture in 
summer. 

The grain for all lots during the first winter was 4 lbs. per head daily, 
consisting of two-thirds com and one-third oats. I^ater they were given 
a more abundant grain mtion when they worked (when three years old). 

(z) The height at the zvithers has been tued by S. v. Natfaositis of Traiv tea yeezs as the 
bara In the tneasttcement horses ; the other Bieasnres being espressed by Wtn in percentages 
of this basis aooocdli^; to the method adopted by A. Ejnemer and H. Ey^tln for cattle measttre* 
meats. 

H. KtUmpi* oi. Hohenhehn is opposed to the use of the height at t he 'withers as a basis 
for the measnieffleat of horses. 

See: 8. v. Nathn^ Fferdemessnngen in ArbtiUn dor Deutsehen LandwMsehafta-Gosa- 
sOMfit Parts 43. It* and 205- BerBn, 

H. ErBnier, Aus BiahgiOt Timueht and Eassengesckichfe, p. 360 a seq. Stuttgart, igxfl. 

Das tehStuU Sind, m Edit,, p. 31 et s^. Stuttgart, 1913. (Sd.). 
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Tabie I. 


rot 

PltBt 

wtnter 

1908, to 
Jane 19, 
2908 

Bast 

Second 
s^ter 
Octsx. 
19^, to 

1909 ’ 

i 0_A 

imid 
irintcr 
Not. 3, 
1909,10 
UsicbiS, 
X910 

Thud 

BOntih 
wlnlei 
Dec. I, 
19x0,10 
Jon. 14, 
191X 


jnneta. 

1908,10 

A{dl 31 , 
xgo9,to 
Not. a, 
Z909 

Mazdi 10^ 
19x0,10 
Dec. X, 
19x0 


lbs. 

IbL 

Qm. 

lbs. 

lbs. 

lbs. 

lbs. 

.. 

iyi .5 

* 44-5 

5.5 

181.5 

- 30.6 

39.7 

77-3 

.. 

143.2 

93.8 

95.0 

107.7 

32.6 

130.7 

41.6 

3 . 

99.5 

113.5 

4.5 

191.0 

— 64.8 

133.3 

63.0 


I^ts I and 3 lost weight during the third nlnter. 


Tabi^ II. 



tots 

1,013 

Xots 

Number of oolts. 

lO 

9 

1 

Avoageflnt weight, January z,x9o8 

588.5 lbs. 

617.7 lbs. 

617.7 lb«!. 

Average lastwdght, January 14,z 9TX 

X368.4 9 

Z33S.3 1 

1157.5 » 

Average gain. 

677.9 » 

6X0.6 > 

540.0 » 

/ Gtain. 

1 8.41 

1 8.41 

$ 12.38 

Cost of feed . < forage. 

» 31.80 

■ 31.80 

« 20.93 

( pasture . 

» 25.09 

9 12.27 

» 13.37 

Total cost of feed per colt . . . 

» 65.30 

t 53.48 

* 45.48 

Av. purchase price. 

» 57.00 

» 53.70 

» 53.00 

Interest at 6 per cent on pur¬ 
chase price. 

» 1OW38 

• 9.78 

» 9.47 

Total cost per colt, January Z4, zpzz 

» 133.68 

» 115.96 

» 106,95 


3 was fed grain dndng the nocmd winter also. 


Two lots wexe composed oi. xz colts and one of xo. In two td the lots 
theze were two mule ccdts each and in one three. 

In March 1908, when the colts were not yet one year dd, distemper 
attacked those in I/^x and 2. Three of them died. The cdts in I^ 3 were 
at a certain distance from the others ; they fell si<^ later and not severely. 
The male edits were castrated in June 1908; when they were three yearn 
did all of them were broken and worked. 
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The average gains per head are shown by Table I. Table 11 gives the 
average weights, costs of food, etc. 

'file results of the esperiments may be summarized as follows : 

It appears that it is profitable to pasture alfalfe when the colts are sold 
as yearlings or two-3^ar-olds, or whm there is some special incentive for 
getring rapid gains, or when the cost of al&lfa pasture and of native grass 
pasture are about equal. 

Alfalfe pasture put the colts in excellent condition and produced no 
injurious effects. 

Feeding alfalfa hay in winter was profitable ; it produces more increase 
in weight on colts than prairie hay and cane hay. In spring colts put on 
pasture when thin in fiesh make better gains than similar colts put on pas¬ 
ture when in good fiesh. 

The gains in weight were greater in the first year than in the second, 
and greater in the second than in the third year. 

279 - tasey-Angus Cattle. 

Piueu>int, WnxiAK In Ltve Stock Joumai, VdL IfXXVll, No. 3033, p. 83. I/sidon, 

Januaxy 34, 19x3. 

The writer gives an account of the results of Jersey-Angus crosses, 
which were made in the north of Bngknd by an owner, who, finding that 
Jerseys could not stand the severe climate of that part of the country, 
wished to try to combine the rnilkfat-produdng properties of the Jersey with 
the fiesh-produdng properties of the Aberdeen-Angus breed. 

Tbe first cross, that of an Aberdeen-Angus bull with a Jersey cow, 
was eminently successful. Hie calves from such crosses were all black, 
one female only showing a patch of white near the udder. There are 
traces of the Jersey in the udder (which is yellow, well shaped and silky), 
and the inside of the thighs and tte ears are also covered with hairs, as is 
the case with the latter breed. The females were all polled, but the males, 
with age, usually developed embryo horns, or scars. 

Anumber of the cows have produced calves and all but one have bmi 
as good milkers as their dams. The steers, which were only slightly larger 
than the Jerseys, have fatten^ readily and fetched good prices. 

The first cross females have been crossed with sires of precisely the 
same breeding as themselves, but the offspring are of varied colours and 
characteristics. The following table shows how the herd is progressing; 
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AbetdeetuAngus 4 Jeoegr com 

ba*L 



% black I black male i bUck i black and i orangetawn. i fawn 

females. (Strong bome}. with fawn ^te female (\nute mnxsle, (Dark 

(BomlcM Aber- showing through (Strong home). homlcM). muzslcj. 

deem* Angns — temale 

type). (Jetaey type). 

The aez of the last two nntmahi in the thttd generation is not given. (Ed.). 

280 > Orosses between Algan and Alrioan Cattle. 

Sfannt. Ereuzungen zvilschen Alganer und Afrikaner Bindern — Deuisehs Landwut- 
sckafthche Tienucht, Year ly, No a, pp 18-19 Hannover, Jannaiy 10, 1913. 

Attei tibe rinderpest had destroyed the greater number of the cattle 
in German Southi-West Africa, about zo years ago. the Government, 
amongst other measures for tte encoumgement of cattle-breeding, tried 
importing Algau buds. 

Bttcouraged by the success of this attempt, Hr. Hiittenhain, a farmer, 
made crosses between Algau buds and the native Bechuana and Griqualand 
cows. The Bechuana cattle, bred in Bediuanaland, are usuady whcJe- 
colouied, reddish black, red, or light with dark pigment. The height at 
the withers is 55 to 60 indu^; the long narrow h^d bears wed-developed 
htoms, whidi curve upwards lilfe those of the Hungarian Steppe cattle. 
The nbs are slightly curved and the back is rather hodow, Ihe animals 
narrow behind the shoulders ; the rump is very sloping. They are nearly 
alwa3^ knock-kneed and have long legs. 

The Griqualand West cattle, from the Cape Province, are usuady all 
red ; they also have sloping rumps, but their horns are much smader than 
those of the Bechnana breed. 

Both breeds ate reared only ioz working purposes. During their first 
lactation period, the cows give one to two quarts of milk daily; this later 
increases to two to three quarts. It contains 7 to 8 pet cent, of fat. 

Por crowing with Algau buds, whole-coloured red cows were selected. 
The resulting ofEspring had relatively wed-formed backs. The head of the 
Algau bud was inherited unchanged. The rump was broad and the tail 
was set on higher. The homa had only a third of the spre^ of those of 
the dam’s and were weaker. The colour of the heifer calves is mouse-grey, 
like that of the IMfentavon breed, but with alittle dark red showing through 
and a pale stripe down the back, as wed as light bedy. The bud-calves are 
li^t in colour when young, but become dark in a few months ; the stripe 
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down the back persists. All the cross-breds had slate-grey muzzles, white 
horns with black tips and black hoofs. Without forfeiting much of 
thdi capacity for work, the animals increased in weight, while the raws 
yielded more milk, givmg over five quarts after the first calf, and seven 
quarts after the second. 

The aboi’e-mentioned bull was i ^j^ year old in 1906, when brought 
from Al gfl.li. At the present time, its descendants on Hr. Huttenhain's 
form number 150. Althoi^ seven years old, the bull is still used for 
service. 14 ke all the other Algau ammals, it is well acclimatised. 

\^th regard to the fodder supply, Algau cattle are very suitable to 
German South-West Africa. 13 ie best age for exporting them to Africa 
seems to be two years; if sent out younger, their growth is checked. 

2S1 - Breeding Experiments with Weldi Uonntain Breeding Ewes. 

UmmsOy College of Naih Wales. BuUiitn VU. Bangor, 1913. 

The ei^riments on the use of rams of various breeds with Welsh moun¬ 
tain ewes, Which were undertaken at the Aber Experimental Farm of the 
University College of North Wales for the production of fat lambs, were 
commenc^ again in the autumn of 1911, after a break of two years. It 
was found that the best butcher’s laml» were undoubtedly the Southdown- 
Welsh cross; next to these came the Wiltshire cross. 

For the season 1911-12, it was determined to test these two well-pro¬ 
ven crosses against others that had not previously been tried For this 
purpose, five lots of ewes were selected, 25 in each lot; these were mated 
with Southdown, Wiltshire, Hampshire, Romney Marsh and Wensleydale 
rams. The lam^ were dropped between March 4 and April 6. Parti¬ 
culars of the lambs are givm in the following table. The lambs were, as 
usual, sold to the butcher as soon as they became fat. 






Pesesttge of laiiilif soU 

Averase live wdsbt of lambs 
when sold 

3 

Deicdirtioa of sun 

1 

i 

On or 
befine 
jBlyii 

On or 
befoce 

On or 
before 
Oct 31 

On or 
before 
July 11 
Ib. 

On or 
before 
Ang. u 
Ib 

On or 
before 
Oct 3 z 
lb. 

z 

Soaibdown . . 

1 

27 

81 

19 

_ 

66 

64 

_ 

H 

Wlltsfaue. . . . 

1 

XI 

60 

40 

— 

70 

74 

— 

in 

TTn-mpwVilr^ « . • 

1 

29 

67 

26 

7 

70 

67 

75 

IV 

Sanmey Uiandi . 

1 

26 

64 

36 

- 

73 

73 

- 

V 

Wensleydale. . . 

26 

54 

33 

13 

70 

74 

74 


It will be seen that the Southdown-Welsh Mountain cross gave the 
highest percentage of lambs fit for the butcher at the earliest date ,* but 1^67 
were not the heaviest in weight. 
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282 - iafzodootion of Saiaknl Sheep into Argentins. 

Gascu, Tou&b R. ovioos Eaiakol. Generalidades sobre d origen y la impor- 
taci6ti al Pals. — Boletm dd Mtntdtrio d* Agrieuttura, VdL XTV, No. lo, pp. ii45‘Zi78. 
Buenos Aites, 191a. 

The Karakul breed of sheep, which has been introduced into Russia, 
Bosnia-Herzegovina, Austria, Gcmiany and the United States, was intro¬ 
duced into Argentina in 1911 by means of a small flock (i6 ewes and 4 
rams) presented by the Emperor of Austria to the President of the Argen¬ 
tine Republic. The small flock is now tended with care in the " San Ni- 
canor ” establishment, Sierras del Azul, near Vela. It is intended to form 
there a centre for raising the pure breed and at the same time to study the 
advantages of crossing it with the sheep of the various regions of Argentina. 
The writer believes that for crossing purposes the hardy native feeed or 
" crioUa ” will prove the best. Should the Karakul breed become so 
numerous in Argentina as to become of practical importance, the writer 
believes that the region that will suit it b 4 t, both for the conditions of life 
of the inhabitants as well as for the physical nature of the country, will be 
especially the north-west of the Republic. The breeding of Karakul sheep 
can be carried on in the Calchaquies valleys; in the del Toro valley in the 
north of El Candado; in the Pampa grande, I,a Alemauia, Inca Huasi; 
in a great part of the plateaus and mountains of the province of Salta, in 
the Humahuaca valley; m almost aU the mountainous region in the west 
of the province of Jiujuy; in the Andiue provinces; the pre-Oordilleta 
valleys and lastly in many of the southern territoTies, especially in their 
west^ part bordering on the Cordilleras. 

As is well known, the most valuable product of Karakul sheep is the 
skin of the recently bom or unborn lamto. These skins during recent 
years have attained the average price of 15s lod and a maximum of 63s 3d, 
untanned. The tanned skms fetch in Buenos Aires from 34s iid to 6gs 
lod each. 

383 - Fig Feeding by means ol Automatic Tzoughsit 

I;BPBXfPBSX 3 XAXx. SdiwelnefUttemsg aa antomatisdien FattakSsten, nnd denn Be' 
deatong fOr Mast, sonie Zndit and natOrlicbe Scbwemehaltung. — Deutseh* Laatdmrt- 
sehttfOiche Presse, Year 40, No. y, pp. 74 ' 75 ' Bcriin, Janoaiy 32,1913. 

Erequently the advantage of early fattening is rendered questionable 
when it is attained by costly pig-sties and want of c xarcise. Should illne^ 
break out, or great variations arise in the cost of barley or the price of 
pigs, the sties, bdbg usdess for other purposes, are often empty for mmiths. 

The writer therefore recommends the automatic dry-feeding of (i); 
this process offers the following advantages in fettening: 

I. Special fattening sties with fixed troughs are no longer necessary; 
any space (shed, empty cow-house, bam) which has a good floor can ^ 
turned to account, provided there is am^de draina^. 


(at). 


(i) See No. 1660, B. Dec. 19x2, 
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2. Runs are easily attadied to these sties. 

3. A large ntunber of animals, 20 to 100, of different ages and size 
can be kept in such a place. 

4. The pigs can eat as much as they want without wasting the food. 

The writer considers automatic dry feeding equally suitable for breed¬ 
ing pigs; but sows with young pigs should be given a lighter and larger sty; 
also the young pigs must be marked and accustomed to running about and 
movement before they are placed with the others (at the age of 3 to 4 weeks). 
It is well to divide off a small run from the sow's pen, which should have 
apertures allowing the young pi^ access to the dry food in order that they 
may become accustomed to it. For about a fortni^t before and after 
weaning the young animals mast be given liquid food (skimmed milk, whey) 
in addition to the dry food. 

3S4 - Xhfl Ttiflnaito e oI Selection on &e Sine ol Eggs. 

der Zufihtvrelii anf die GroBse der Hdlmerder. — LmdtnrtsiAafih^ ZettsiMfi 
ftr Obtrosterrach, Year 5?, No. a, pp. 9-10. January 15, 1913 

The Cooperative 1^-Sodeties of Upper Austria, which since 1905 have 
bou^ eggs by weight, have announced that their members have during 
7 years increased the average weight of fowls’ eggs from 1.9102. to 2.01 oz. 
by means of careful selection, good food and proper management. 

The Otterbach Poultry Bidding Institution gives the following %are8. 


Average weight of ^gs {in ounces) 



1 ^ . 1 


YMt 

1 



nU 1 


t 


aU 


i-year 

1 

2-ymt 

yrtax 

Bga ! 

i-yatt 

a-yctr 

S-ycai 


1905 . 

1.86 

\ 

2.04 

1 

1.95 

1.92 

1.83 

_ 

_ 

1.83 

*907. 

a.07 

2 .X 2 

a.04 

2.09 

2.05 

2 .II 

1.99 

2.06 

1909 .. . 

».I 4 

2.18 

2.12 

».I 3 

2.o6 

2.07 

2,ro 

a.08 

19x1 . 

2.Q4 

a.07 

a.18 

2^7 

1.99 

2.06 

a.07 

2.02 

Awxage (i). 

2.04 

2.ZZ 

24)8 

2.06 

2.00 

2.07 

2.07 

2.02 


(i) Za wrhwitng tlie avenge^ tb« of t&e eni ^ 1908 and igp) mans tnriiidri. 
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Proporhons of the Weight of the Eggs. 


Y«r ' 

1 

1 


Partndge 

: TfnHaTK 


OoMes Wyandottes 

^ 1 
ofz76 
toig4 
OB 

irfiSi 1 
to a IS 

OS 

3®* 1 

of a 13 ■ 
to 3.39 
0* , 

3''9 ox ^ 

1 1 

(di76 
to 144 

3®* 

ofi 94 

to 3 13 
OX 

Rtgs 
of 3.13 
to 8.39 

OX. 

nggs 

over 

3.39 <»• 


% 

% 

% 

% 

% 

% I 

% 

% 

1905. 

50 1 

50 

— 


100 

‘ — 

1 

— 

IQO7 . 

II2 

555 

25 9 

74 

20 0 

467 

33 3 

— 

1909. 

33 

300 

600 

67 

71 

043 

286 

— 

19x1. 

74 

66 7 

259 


182 

77 3 

45 

— 

Avecage. 

172 

49 5 

298 

35 

279 

493 

22 8 

— 


285 - i^anii Fl(xdb Poottry Oompetiticm. 

Tools, A. A.t»T}u Panur's Adooeate, VdL XJ^VH^ No 1054, pp. z^>z635siid x^oc. 

Winnipeg, Canada, December 4, zgza. 

The Norfolk Pcmltry Asso^tum organised in the winter 19x0-1911 
in Norfolk Connty, Ontario, a competition among the poultry flo^ 
of the farms of the district. The following were the rules of the competi¬ 
tion. 

1. No entry fee will be charged and all farmers in the County of 
Norfolk complying with the rules hereinafter stated are eligible for entry. 

2. That only those farmers having flocks of 35 or more birds will 
be eligible for entry. 

3. That each farmer entering the competition will keep a daily 
record of the egg yield of his flock mi blanks furnished him by the Asso¬ 
ciation for that purpose, from the first day of December 1910, till the 
31st day of May 1911 inclusive 

4. That each farmer entering the competition will keep a financial 
statement, showing the kinds, amount and cost of food fed to his flodk, 
and the total lecdpts from the same during the sue months between the 
1st day of December 1910, and the 31st day of May 1911. 

5. That each farmer entering the competition will sign a written 
declaration or affidavit, affirming t^t tire record of the e® yield and the 
financial statement of his flock, lefarred to in Rules 3 and 4 and made 
by him, are correct statements of the truth, and that he will forward the 
same to the Secretary of the Association, not later than the third day 
of June 1911 

6. Any competitor who discontinues keeping the records referred 
to in Rules 3 and 4, at any time during the competition, will be disqualified. 

7. All entries must be made on or before November 25, 1910. 
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8, The jmiges appointed by the Association will visit the fam of 
each competitor at least once^ and oftener if deemed necessary, some time 
during the competition in order to see the flock and the management 
by the owner. 

The competition was advertised throngh the medium of local news- 
^pers and special printed matter. Twenty-two entries in all were re¬ 
ceived. 

Professor W. R. Graham, of the Ontario Agricultural College, under¬ 
took the task of judging the flocks at the difierent farms, using the score 
card which was set by the Norfolk Poultry Association, in which 250 paints 
were the maximum given for the condition of the flock, 150 points for the 
cleanliness, etc., of the fowl-house, and 450 for the management of the 
flock (method of feeding, care and sale of eg^, marketing of table fowls, 
number of cocks, cocks removed from flock after breeding season, finan¬ 
cial statement, indnding profit, egg-yield). . 

Sonae houses were found on inspection to be in a somewhat dirty 
condition, others were remarkably dean. Ventilation by means of cot¬ 
ton in the windows instead of glass was in evidence in the majority of the 
houses. 

Only three flocks of the 22 were mongrels and the breeds were of many 
kinds, induding Pliunonth Rocks, Wyandottes, Rhode Island Reds, 
Orpingtons, I/eghoms and MHnoicas. 

At the condusion of the contest, the competitors sent up their in¬ 
formation to headquarters and a meeting for the purpose of encouragiag 
improved measures of poultry keeping was held at the county town. 

Table I gives a summary of the costs and profits of the individual 
flocks; 





Tablr I. 



Profit 
per hen 
P« 
six 

Kti&a>et Breed 

Ktnnbor 

Omn 
per Ilea 
pet moDth 

Cost per 
hen per 

Rbsb per 

hen ^ 




Os. 

cents 



X 

PlTinottiih Rock 

50 

7-5 

9.0 

II.7 

67.74 

2 

■ 

39 

6.3 

7.5 

X3.2 

93.3 

3 

> 

52 

6.3 

7.7 

8.0 

32.6 

4 

> 

49 

3*4 

8.0 

10.5 

594> 

5 

» 

70 

3.9 

5-4 

4.1 

4.54 

6 


95 

4-9 

8.2 

z6.6 

135.1 

7 

1 

83 

3.3 

7.1 

xa.9 

87.9 

8 

» 

38 

5-1 

6.0 

10.0 

57.8 

9 

• 

xaS 

4.2 

7.5 

X0.9 

66.0 

xo 

» 

90 

3.7 

5.3 

7.a 

33.1 

XX 

» 

87 

50 

5.1 

8.3 

46.6 

X2 

» 

85 

3.6 

3.7 

zo.x 

64.1 

13 

Wyandotte 

33 

S 

10.7 

I6.0S 

73.9 

14 

• 

140 

7.6 

8.4 

74 

20.5 

15 

» 

69 

7.* 

9.8 

8.4 

*♦4 

*6 

Cnmbted 

70 

5.6 

6.od 

8.9 

48-4 

17 

> 

31 

9 

9-3 

11.S 

53.7 

18 

» 

48 

5.4 

6.6 

10.7 

63.9 

*9 

Oxpingtaai 

114 

5 

74 

8.3 

47-3 

20 

Rhode Wand Rea 

45 

5-a 

5.3 

xx.9 

89.6 

2X 

Mhuaxa 

TO 

7.8 

9U> 

X0.0 

41.4 
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The profit, i. e. the amotmt received for eggs above the cost of feed, 
for the six moaths from December 11910 to May 311911, averaged for 
all the 21 flocks 57.67 cents per hen, or 57.67 dollars per 100 hens. The 
best results ($1.97) were obt^ed by No. 6, the flock which won the com¬ 
petition. 

Five of the competitors continued their records till December i, 
1911 ; the results are given in Table n. 





tabi,e n. 




Knmba 

Breed 

Number 

oE 

bens 

(Grain 
per hen 
per year 

. 

Coat per 
ben per 
year 

cents 

^per 
hen per 
year 

Profit 
pec hen 
P« 
year 
cents 

1 

Plymouth Bode 

50 

63 4 

78.0 

138.3 

104 

6 


95 

50.4 

77.5 

1574 

197 

8 

f 

58 

50.4 

60,0 

123.3 

119 

19 

Orpington 

114 

49.5 

70.0 

85.5 

8S 

30 

lUiode Island Red 

45 

53. 

58.8 

134.8 

115 


The writer further sought to discover the cause which determined the 
profitableness of the diflerent flocks, and came to the condusion that this 
is not to be found so much in the breed, as in the feeding and manage¬ 
ment of the fowls. The best results were obtained where the flocks were 
given buttermilk and green food, and where the fowl-house was well ven¬ 
tilated. Further figures are given in support of this view. 

286 ^ Methods of Pioteoting Fish Foods bom Frost 

Hetkino, H. Vorbeuge vor Prcwtachadcn in der Fisdierei. — Deuts^ Landmrtschafflielu 
Pttwe, Year 40, No. 3, p. 37- BerUn, January 8,1913. 

The layer of mud which covers the trottom of lakes and ponds is in 
a continual state of decompoation, thereby giving rise to marsh gas, 
sulphuretted hydrogen and ammonia. Whra the pond is frozen, these 
more or 1^ poisonous gases pervade all the water and adhere in the form 
of bubbles to the lower surface of the ice. If the ice is covered with snow, 
so that the light cannot teach the water, the miciospic water plants are 
unable to absorb ammoniacal nutritive substances and to give off osygen. 
As soon as the supply of oxygen in the water is exhausted the fish thus 
perish from suflo^tion. 

In order to prevent, or remedy, this want of oxygen, the writer sug¬ 
gests the following methods. 

The pond in which the fish pass the winter should under no dicum- 
stanc^ be overcrowded. Fish should not be kept throtgh winter 
in ponds where the mud stratum is more than from 8 to 12 in. thick; 
but if drcumstances necessitate the use erf such a jKmd, it must be left 
dry bom the month of August, at latest, until the time for stocking it. 
This allows the mud to settle and the adds to escape from the surface, 
lie application of phosphate of Hme to the soil is much to be recommen- 
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ded. Moor ponds should be dragged in autumn or summer with a chain 
or heavy rope, to facilitate the rise of poisonous gases. 

When the water freezes, the supply and discharge chaimels should 
be kept constantly open. If, however, the water supply is insufficient, 
it is necessary to try to get rid of the decomposition gases by dragging 
to and fro under the ice a so-called “ Strohleine ” (a rope funiished with 
wisps of straw at intervals of a yard). The rope can also be weighted and 
drawn along the bottom, so that the gases may rise and escape thror^h 
the ice-holes. At the same time, the surface of the ice shotdd be kept 
as free from snow as possible, so as to allow of the development of the 
small green algae and cause them to give oB. oxygen. 

The appearance of difierent water insects in the open supply channel 
of the pond is a sure sign of the water becoming foul. First comes Co- 
risa, which is followed soon by Nepa cinerea and Notonecta glauca. As 
the pond weeds on which these insects pass the winter have already de¬ 
composed, they seek oxygen in more wholesome waters. If no suitable 
remedy is found, during the next 24 hours Ranaira lineam makes its 
warning appearance. The advent of HydrophiUts piceus denotes that 
the greater number of the fish are congregated round the edges of the pond 
beneath the ice seeking in vain for water richer in oxygen and are des¬ 
tined there to perish miserably. 

287 - SEpecimieiit in Feeding Gasp on Acorns at Trachenbeigt Gficmany. 

Hekou), R. Elclttlffitterangrasadi in der Tdciiwirtsdjaft Tiachenberg. — All^e- 
mine FtsAereuxltHn^, Year 38, No. 3, pp. 60-61. Munich, February i, 1913. 

This experiment was made by the writer last summer. Carp, one 
summer old, were placed in a pond badly supplied with nutritive sub¬ 
stances, and fed for three months exdusivdy upon crushed acorns. The 
fish remained healthy. They were weighed before and after the experi¬ 
ment. 

Sesulte: 8.85 cwt. of crushed acorns, costing 8s. lod. delivered 
at the pond, produced 1.9 cwt. of fish for the table. 


FARM ENGINKERING. 

288 - WatzFs Begnlatoi for Plcmsdis. 

Rumg, I and Sichxbb, L Ffingfuhrung Watzl.El k. Hodbsduile fdr Bodenkultar. Prh- 
fnngastetlon fBr landwirtachaf t lidi e Masdi in en nnd Godte.— Wtenet Limdwvtsckafilichg 
Zeitimg, Year, 63 , No. 3, p, 37. Vienna, January 8,1913. 

regulator for plou^ shcr^ in tiie annexed figure is used as fol¬ 
lows; 

The hollow cylinder 5 is fastened by means of the set screw 8 on the 
more or less cytindrical beam of an ordinary plough, while the aliflnlrlA 
12 is fastened anyhow to the wooden or iron foie-can^ge of the plough. 

yht ij^olar workup of the plough is based on the feet that the ring 
bearings, in which the’above-maitioned hollow cylinder 5 is borne, being 
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fixed to the fore-carriage, cannot revolve roimd the axis of the beam; 
and in the position shown in the drawing the rotation of the cylinder 
5 (and consequently the rotation of the 
plough beam) is prevented by the ring 3 
which works in the groove 5' of the cylinder 
5 by means of the small springs 3’ and is 
coupled to the bearing 2 by the butt ends of 
the spring 3’ catching in a notch of the 
bearing 2. 

Ms coupling of the ring 3 with the 
bearing 2 is maintained, while the plou^ 
is working, by the spring 7 which presses 
the ring 3 against the bearing 2. "When 
the plou^ reaches the end of the furrow the 
lever 4 is pulled by means of a string, the 
other end of which is fastened to the handles, 
and overcoming the resistance of the spring 
7 the ring 3 is pushed so far forward as to 
be released and free to turn with the hollow 
cylinder 5 and the whole plough beam. 
Thus the plough can be turned over as 
is usually done at the end of the furrow. 
When a new furrow is started the ring 3 
couples automatically with the bearing 2. 

E:q)eriments have demonstrated that even imperfect wooden ploughs, 
or plou^ composed of parts not 3x«lly belonging together, if provided 
with Watzl*s regulator can be made to proceed as evenly in the furrow 
as the best modem iron plou^, thus greatly facilitating the work of 
ploughing where modem implements have not yet been introduced. 

The writers believe that this regulator can be still further simplified 
without impairing its efBdency. 

289 - DUdxOnitois lor Solid and Liquid Manures. 

Ans nenen Patent-Sebtiften. — LandauiscJiaftltehe Maschmen und GarSte, isth Year* 
No. 33,19. 3 X- 33 ; xsUl Yeai, No i, p. 19. Artem, Deoemba 38,19x3, and Jannaiy 4, 19x3. 

The essential merit of this machine, the subject of two patents in Ger¬ 
many, consists in the even distribution of manure. Hgs. 1 and II show 
the distiibutor for solid manures, in which the umfoimity of distribution 
is obtained by means of a concave case which covers the distribnting roller 
from the point at which the fertilizer falls onto it from the hopper, to the 
scraper. The space between this case and the roller can be increased or 
diminished so that the quantity of manure can be regulated. 

The manure in the hopper («) falls on the grooves (&0 of theiolfer (&), 
by which it is carried to t^ scraper; this mbs off the manure which has 
been pressed into the grooves by the counter roller (c) and allows it to fall 
to the ground. 
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In the %ure the case is shown in (/) and a bar of angle iron in {h). 
This bears an angle of sheet iron (g), to which the case is attached, 
set screws (i) serve to regulate the position of the case. 

Figs, in and IV show the distributor for itffuui manures, in which the 
distributing disk can be given different degrees of inclination to the sur¬ 
face of the ground. This distributor consists of a frame (a) bearing a 
U-shaped support (c), which, by means of the shaft (J), pivots on the frame. 
It carries the shaft (/) of the distributing disk. This shaft is caused to re¬ 
volve by the spurred gears (g) and (A), which are connected with the driv¬ 
ing axle («) and thrown into or out of gear by the lever (A). With the object 
of shifting the position of the support (c), a swivel bearing (d) in whi(^ a 
worm shaft works, is attached to the frame. 

"Kie worm shaft {m) is provided with a crank handle at its lower end 
and with a worm at its upper extremity working in a swivel nut (o) on the 
support. By causing the shaft (♦») to rotate by means of the hand crank, 
the U-shap^ support (c) turns on the shaft (6) and alters the inclination 
of the distributing disk. At the same time the worm shaft affords great 
stability to the support, which cannot shift by itself, and allows the disk 
and the gears to run smoothly. 

^90 - Report of the SEaoihixie Experiment Station ol the Agzionltiiral 

Anooiation <A Pmssian Rhineland on the Potato-sorting Uadiine 
Diadem Eo. 1. ^ 

Giesbxsr, E. PrOfangsbericht der Ma.schlneaprfiftmgsstati(m des landwirtsdiafillclien 
Vtados fOr Rheinpreasaea fiber die RartggdBaftierinaBdiine, “ Z>iadem ” Nr. i .—Deutsche 
Laudwirts^fOieha Prtsse, Year 40, No. 9, pp. Z03-Z03. Berlin, Jannaty 39, Z9Z3, 

The machine shown in the two annexed figures was tried t?pice. It is 
easily transportable, a strong boy can work it easily and its feed hopper 
is at a convenient height. Most of the earth falls before reaching the 
sorting sieves through a swinging screen at the back of the machine, and 
over a wooden gutter which at the same time protects the shaft and gear¬ 
ing. The nddl^ thus remain dean tor a long time, tTnlpsR the earth adher- 
ii^ to the potatoes is particularly sticky. The riddles are besides easy 
to clean and to c h a n ge. Under normal conditions the marliip p grades 
about 5 tons of potatoes per hour, that is, as many as two workmen can 
feed to it. The potatoes fall well sorted into three grades into baskets. 
The cons Li uc lion of the machine is solid and durable, and the arrangements 
for lubrication are convenient. 

The working of the machine is the following; By turning the 
handle a set of geared wheels transmits motion to a horizontal shaft which 
goes right through the wooden frame of the machine. In the middle, this 
shaft w b^t to a crank bearish one end of a connecting rod, the other fTtd 
of winch is fastened to the lower screen, causing it to move foiwards and 
backwards. The upper end of this screen is borne by two long 

wooden springs fixed to Ihe lower bars of tibe frame, while iis lower end is 
supported by the lower arm of a vertical lever pivoting round its centre. 
The upper arm of this vertical lever bears the lower end of the upper screen. 
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The upper end of the upper screen is also supported by two oscillating 
wooden springs. By th^ arrangement the two screens move always in 
opposite directions and shocks are reciprocally neutralized. 

391 - Trial ot the Hand Pow« Separator ** Laota 2*^ of the Machine 
and Bridge-building Company, Eelsingfots, Finland. 

Rezee,! andWniKLCR,W Profang der Handimldizentnfage ** I,acta a ” der MaBcTimen- 
tmd Brudceubau* A -G. Hdsingfats, Fumlaxid. K k. HodiscSitile fui Bodenkultur. Prii* 
fungabtauon fur landwirtsdiaftlidic Masduncn ixnd Cerate. — OestertstchneJis 
Zeifun^, Year ao, No. ,2, pp. 22-34 Vienna, January 15,1913. 

On the constructiou ot the sepemtoi under examination the following 
is to be noticed: The drum consists of two pans, united by a ring and 
rendered waterti^t by a rubber ring. The bottom of the drum, which is 
raised in the centre, ends in a hollow cylinder which receives the end of 
the spindle, and on which the drum rests in snch a way that its centre of 
gravity is lower than its point of support; it can thus l^lance freely, while 
rotating, on the end of the shaft. For tWs object the sjandle head is pro¬ 
vided with a metal cap AC (see figs, i and 2) fixed to it by a pin, which 
causes it to revolve with the spindle, but allows it sufficient play room, 
while the outer surface of the cap fits tightly in the hollow space at the 
bottom of the drum. The central tube throtgh which the milk is fed is 
placed immediately above the cylindrical part of the bottom of the drum, 
against which the tube ends in a foot plate with three channels by means 
of which the inflowing milk is led to the neutral zone. Nest follow 22 
metal cones placed one above the other which at the top completely en¬ 
close the central tube. The whole set of cones is pierced vertically in three 
points which allows the milk to ascend and to spread between the conical 
plates; besides which they have three smaller openings on their flattened 
upper edge in order to allow the cream to rise. The set of cones are at a 
distance of 4 millimeters trom the side of the drum and are covered by 
a top cone which embraces the central tube by means of a strong cyUn- 
diic^ support, and bears on its flat edge inclined inwards two outlets for 
the cream, the openings of which can be regulated by means of screws. 
The skimmed milk issues by the three grooves in the cynlindrical support 
of the upper cone, which convey it over the edge of the drum cover a1»ve 
the upper cone, whence it flows by centrifugal force. 

The beaibig consists of a strong brass socket which surrounds the 
shaft and which in its turn is held by a strong spiral spring. 

The gearing shown in fig. 3 presents two novdties for separators. 

1. The usud simple spur whi^s are replaced by skew wheels, which 
offer the advantage of diminishing friction and of working noiselessly. 

2. The intermediate shaft of the drum shaft is connected with the worm 
gear on it by means of a spring friction couj^Ebg, and the play room of the 
spring against the intermediate shaft is so small that by the motion of this 
shaft in one or the other direction it is immediately and automatically 
thrown into or out of gear. 
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Hifi power required to work this separator was calculated by means 
of an electric method and also by I^uner's spring dynamometer. 

Altogether lo tests were made with the separator, the results being 
tabulated in the paper. They show that working under normal conditions 
the amount of butter-fat remaining in the skimmed milk is only 0.09 per 
cent., which is a very good separation. 

When the number of revolutions was diminished by about 20 per cent, 
the intensity of separation changed but slightly and was satisfectory also 
at the low milk temperatures of 20° to 23° C. (68 to 73, 4° F.), the fat con¬ 
tent of the skimmed milk not exceeding 0.14 per cent. 

The noise produced by the machine when at work is very slight. The 
design of the separator is simple and stdtable and it is care:^y construc¬ 
ted. It does not require any particular skill to dismount, to remount and 
to dean it, all of which can be done in a few minutes. In view of these 
results the separator was pronounced to be an excellent machine. 

393 - A New Madiiiie for the Extraction of Rubber from Bark. 

jtjKELtiB, H. Une nonvdle machine poor I’extxactian da caoatchonc des Axoces. — L« 

Caoutchouc st la Guttapercha, Year 9, No. 106, pp. 6^80-6^83. Paris, December 15, 19x3. 

The extraction of rubber from bark by trituration is not to be recom¬ 
mended in the case of aU rubber-producing trees, although it is an excel¬ 
lent method to apply to lianes in general and also to such trees as usually 
afford only small quantities of latex when tapped. 

The writer describes a new machine, ^'la Valour,” which allows 
of the operation being carried out more rapidly, regularly and complete¬ 
ly than when the material is crushed by hand in mortars. The entire 
apparatus consists of an iron cylinder driven by some kind of motor. 

necess^ force is about 3 H. P, The cylinder, which is placed hori¬ 
zontally, is pierced with numerous holes. Inside are al^ut fifteen 
strong rollers, each weighing 37ll:^,, and with a length almc^ equal 
to the cavity of the dr^. ^ese roll^ are free, and when the dr^ 
moves at the approximate rate of 45 revolutions per minute, these bars 
of iron fall onto each other and also a^dnst the sides of t^ machine, 
acting in fact like the pestle in a mortar. If a certein quantity of bark 
is intaoduced into the cylinder it gets fii^y crushed. A stream of water, 
which passes throng the perforatioi^ m the wall, removes the d€bris 
of the pulverised bark, while the pure rubber remains in the drum; it 
is then removed, carefully washed in hot water and formed into blocks 
by strong pressure. This machine can also work without water; in this 
case, the pulverised bark issues from the holes made in the drum for the 
purpose. The apparatus can be taken to pieces and thus transported 
on the bacira of men or animals. 

The cyHnto is capable of containing 70 lbs. of bark. The block 
of rubber obtained in the course of an experiment made with the above 
Wteigfat of bark d! Laniol^ihia ThoUomi represents 10 per cent, of the bark. 
It was of a tnaximiiTn degree of purilty, and only contained 1.15 per cent, 
of ash, whidh is much less than in the case of rabbet obtained by td- 












BUItDING-CONSTRUCTION 


451 


taxation, though it is a gxeat deal more than results from the coagula¬ 
tion of the latex. The somewhat spongy appearance of the section of 
the block is due to the method of preparation and would become percep¬ 
tibly less if the block were submitted to hydraulic pressure. 

The writer considers that this machine produces in the minimum 
of time as fine and pure a rubber as can be obtained by trituration. This 
is all that can be espe^^d, as this kind of rubber is one which can only 
be obtained by this direct extraction. 


393 - A Outting-Oat Gate ior Hogs. smuiKc- 

KcffltiE, H. A. in TAtf Bretder^s GattUe, Vd. T,xnT , No. 2 (1624), p. 79. Chicago, Jtmuaiy co.\3xaDcnoJ 
8, 1913. 

As shown in the annexed figure, two win^ of fence lead up to the open¬ 
ing for the cutting-out gate. This opening is 2 feet wide. The gate is 4 ft. wide 
_and hangs on a post, as on a pivot, so it swings easily from side to side of 



the 2 foot opening. From the top of the gate a pole extends backwards 
about 12 feet, by which the gate is swung. It should be far enou^ back 
that as the a nim a l s approach the gate they will not be frightened by the 
man who stands there to work it. 

This is a simple device and not expensive and has been found a great 
help in |uactical use in separating ho^. 
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RURAL ECONOMICS. 

294 - Qiasdng or Siall-Feediiig on HiglhMoor Fanns. 

SoBorcA. DkZi±imftlm]Btodanoor,Weldewirt8diaftodfirStalIMttenmg?--F*Wiflj[s 
Land^inscJiaflhclu Zatmg, Year 61, Rirt 34, pp. 836-853. Stnttgart, December 1913. 

Owing to the good water supply on Iri^-moois, the owner of the small¬ 
est farm in these districts has free choice in the selection and distribution 
of his cultivation methods and can plou^ the land or lay it down to grass, 
as best suits the size and requirements of his property. Meadow and pas¬ 
ture cultivation on the hi^-moors has made considerable progress of late 
years. High-moor pastures give as good a yield of grass as marsh pastures 
and even proved superior to the latter in the droughty year 1911. 'Kie 
average hay crop per acre on the high-moor meadows is reckoned at 2 tons, 
and the average increase of live weight of cattle on the pastures at 262 lbs. 
per acre. The value of the yield of an acre of meadow land is: 2 tons of hay 
at £3 = £6; and that of pasture land is: 262 lbs. increase of live-weight at 
about $d — £5 5s. As the extra value of the hay crop is counterba^ced 
by the higher cost of labour, the yield of meadows and pastures is about 
equal; thus if the question of returns is to decide the matter, there is 
nothing to choose between them. 

The high-moor can therefore provide grazing land as well as hay to 
supplement stall-feeding. Thus the high-moor farmer can turn his atten¬ 
tion to pasturage and fattening and breeding cattle in the open, or he can 
stall-feed the animals, either for the butcher or for dairy purposes. He 
can also select a mid^e course combining both methods. 

lu order to show that the two types of farming are equally remunera¬ 
tive, the writer dtes the examples of two forms of the Worpedorf High- 
moor Colony on the Teufelsmoor in the district of Osterholz in Hanover. 
These farms are numbers 42 and 33 Worpedoif. The areas under culti¬ 
vation on the two forms are divided as Mows: 

Woipetof 4a WdrpedocC 33 


BCKS 8 CTCS 

arable.13^ 14 

^Eeadow.13^^ 18 

Bastnre.13 3 

Total area imdercaltiTOtiaa ... 40 35 


Thus on W.42 the proportion between arable land, meadow and pas¬ 
ture is 1:1:0.^, and on W.33, i: 1.29:0.22. These figures clearly 
show the difference between the systems of the two farms: W^ais a lypical 
tdj^-moor farm, divided equally into arable land, meadow and pasture; 
on W. 33 there is xelativeiy fittle pasturage, so that stah-feedingis indicated 
for the cattle there. 
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A oompaiisou of tlie receipts and expenditure of both farms gives fur¬ 
ther differences which result from the two systems in the sale and pur¬ 
chase of cattle, sale of products, purdxase of foodstuffs and manure, etc. 


a) TF. 42. 

Receipts. £ s. d. 

X. 331 ^4 cn t. of potatoes at about as. aa 0 o 

s. 6z 13 qts. of milk daily (carriage deducted) at 7 per gaL.zya X7 6 

3. a in-calf heifers and a discarded cows at S33 is. 88 4 o 

4. 4 calves at £4 z8s. ig xa o 

5. 80 fat pigs of 300 lbs. at about SOS. per cwt.3Sa z6 o 

6. 13 700 cub. ft. of peat. SS 40 

7. ;Pastare rent for outside cattle . 4 30 

8. Sundries, garden, poultry, letting out vehicles. 8 16 6 

Total . . . £736 Z3 o 
ExpendUure. £ s. d. 

z. a cous (substitutes) at £aa zs. 44 3 o 

а. 90 young pigs (substitutes) at zis. gd. 33x76 

3. Depredatian of a pkmghhoisea, worth Sag 7s. 6d. eedi, at zo % . . 5 i7 0 

4. a) Crushed barley and fodder meal.aos 15 o 

6) Brewer's grains. 30 zz o 

5. Seeds. 4 x7 6 

б. Chemical manures. X4 la 6 

7. Wages; 

a) farm servant: wages S34 los. ;keep£ig 135. 44 50 

b) day labourer: Z50 days at as. 6d., 130 days at xs. 3d. 37 15 o 

e) maid: wages tS x6s. 6d .; keep £15 z6s. 34 la 6 

d) Piecework in turf-cutting, harvesting, and like expenses .... 39 5 o 

8. Rent of meadow ... xoo 

9. Depreciation of btiildings, worth £490, at s %. 34 10 o 

10. Depredation and maintenance of live and dead stock. 34 10 o 

xz. Insurance prenriums, various expenses, risk.. 68 13 o 

Total . . . £603 a 6 


The receipts thus exceed the expenditure by £153 los 6 d. If the value 
of the work done by the farmer and his wife is taken to be worth £53 5s-f- 
£26 10s = £ 61 15s. a net revenue of figi 13s 6 d is gained ; at 5 per cent. 
this reprraents a capital of £1835 los, while the owner according to his books 
valued his property and his stock at £1702 7s 6 d, 


6) W. 33. 

Receipts. £ t. d. 

X. 236 ewL of potatoes. 33 10 o 

a. 26 gallons of nrilk daily at . .agd 7 o 

3. a) 4cow8at£a3 xor. ... 94 o o 

b) afatbanodcsat£a4 xoy. . 49 o o 

4. xocalvesat£4 i8s. . 49 o o 

3. 80 fat pigs at about 50s. per cwt. .3S3 

d. z7 000 cub. ft. of peat .. ..1x7x30 

7 . T,fa«hi£r rtf Vll td1^^fng p^ nnd land . gi6 0 

8 . Sundries, garden, poultry, letting out vdildes. 8 z6 o 


Total . . . £xooo X7 o 


9 
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Expendiiure. £ s. d. 

1. a) 4 in-cdlf COTVS at £24 .. 98 o o 

b) a boUodks lor fattening at £12 3s. 24 10 o 

2. 90 young pigs at IIS. gd . 52 17 6 

3. Depreciation of 3 ploughing horses, 10 «o oai £58 15s. 5 I7 6 

4. Fettling stuffs.382 3 o 

3. Seed. 7 7 o 

0. a) Chemical manures. 4 18 o 

b) Pig dung . 3 90 

'7. I^abour; 

a) 3 farm servants at £44 3s. 88 10 o 

b) I maid . 34 13 o 

e) Dabour for cutting peat jharvestii^, etc.. 44 ao 

8. Rent of meadow . 2 00 

9. Dqnedatlon of buildhiga, worth £636 los., at 3 % 13 3 6 

10. Depreciation and maintenance of live and dead stock. 34 10 o 

11, Insurance premiums, various expenses and risk. 68 xa o 

Total . . . £843 13 6 


These receipts thus exceed the expenditure by £157 4s 6 d. If the la¬ 
bour of the fanner, his wife and mother are valued at £35 5s -f- £26 los + 
£13 5s = £ 75, there is a net revenue of £82 4s 6 d, which, at 5 per cent., 
represents capital to the amount of £1644 ^^8. 

This comparison clearly shows that two neighbouring hi^-moor farms, 
of which the conditions are similar, can develop very differently and yet 
give the same results from the cultural and the ^ancial point of view. 

The simplicity of the management, the little labour required, the few 
agricultural risks and the relatively mrae certain previsions, are all factors 
which incite the fanner who has learnt what hard workis involved in moor 
farming, to imitate the marsh farmer in depending chiefly on pasture, 
especially since good and remunerative pasturage can be established on 
high-moors. The weak side of this system is le^ apparent. Where 
pasturage is the chief industry cf tie farm, it is very di&ult to keep the 
cattle intended for fattening throt^ the winter and to obtain suf 5 cient 
animals to fill up the vacancies, when it is desired to use home-bred cattle 
of which the disposition and qualities are well-known. To provide for these 
animals throughout the winter entails the purchase of large quantities 
of concentrated food; this makes the profits accruing from the system 
very doubtful. 

To these difficulties mustbeattributed the general division ofstock-rais- 
labour between the east and west districts in Germany. The animals 
bred on the western pastures — cows in calf, heifers and young cattle —, 
which have to be removed at the close of the grazing season, mostly find 
■vrinter quarters in the eastern provinces, especially on estates where agii- 
cultaral Industrie are carried on (distilleries, factories of starch and sugar). 
The landowners of the eastern provinces oft^ find it difficult to keep snffi- 
cient cattle during the winter to utilize the waste products from the fac¬ 
tories, as the extent of pasturage is not great; on the other hand, a farm. 
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which devoted a large area to the cultivation of fresh fodder would not be 
profitable. 

From the standpoint of national economy, this division of labour is 
most important, as the production of meat is thereby regulated. The pas¬ 
ture farms furnish the greater part of the butcher’s bea sts from late sum¬ 
mer (At^st) to the end of autumn, while the winter-feeding forms supply 
beasts from December on into summer. The annual meat supply is thus 
conveniently apportioned and great fluctuations in price are avoided. 

During the last few years, large areas in the eastern districts havebeen 
laid down to pasture, especially in parts where extensive low-lying moors 
occur. Thus the east will in the near future be independent as regards 
obtaining young cattle and butcher's beasts in the summer. If the western 
districts devote themselves continually more exclusively to maintaii’ing 
extensive pasture-forming, to the exclusion of stall-feeding, this will lead 
on the one hand to ill- timed overproduction and on the ether to a rapid de¬ 
crease in the supply, with the result that there will be a great dispropoition 
between the supply and demand and much fluctuation in the prices on the 
cattle market. Thus from the point of view of national econmny, it is 
necessary to determine the purpose to which the high-moors are to be put, 
seeing that there are still extensive moorland tracts rmcultivated in Nmth- 
west Germany. 

High-moors combine the most suitable conditions for grazit^ and for 
stall-feeding. Hiey can be cultivated to raise not only cereals suitable 
for bread-inkking, but also hay and root crops sufficient to form a good 
basis for winter feeding. It must be remembered that a stock-raising 
farm can only prosper if the crops and meadows provide the whole winter 
fodder supply. So far, the labour question has given no trouble; in fact 
as the farms are on an average only 27 acres in extent, the farmer and his 
family are able to do all the necessary work. In such farms under exten¬ 
sive cultivation, the brothers and grown-up sons of the proprietor cannot 
eventually find steady and remunerative work upon it and, like other mem¬ 
bers of the household will be driven to seek employment in town industries. 

Purely extensive cultivation, even over large areas, can only provide 
food and lodging for a relatively small number of peojfle. But a system 
of farming whi^ includes tilling arable land and keeping cattle in the 
open and the stall, better promotes the circulation of large quantities of 
articles of food (gr^, potatoes, milk, meat) than a system which is based 
upon gra^g and where the whole aim is limited to the production of meat. 

what has been said, it is evident that the best way of cultivating 
high-moors is to divide them equally and systematically into aiahle fields, 
meadows and pastures. 

395 - The Piafitablemess of Artificial Manoring. 

. Die Rentabillt&t der Eonstdftagmig. — Land- und voiksmirtschaftlieke AlUteiiungm, Year 

X,XX I, No. 2, pp. 19-20.Janaary I 5 > zgis* 

The bookkeeping and farm department of the German section of the 
agricultnial council of the Miaigravate of Moravia, under the direction of 



456 


RDRAI, ECONOMICS 


Dr. Ostermayx, has, by means of careful bookkeeping in a number of Mora¬ 
vian peasant forms, established the profitableness of using artificials. For 
this purpose the forms ivere divided into five groups : 

Group I. Farms which use nitrogenous, phosphatic and potash manures. 

Group II. Farms which use nitrogenous and phosphatic manures but 
no potash. 

Group III. Farms which use phosphatic and potash manures but no 
nitrogenous manures. 

Group IV. Farms which use only phosphatic manures. 

Group V. Farms which do not use artificia l s at all. 

Compete manuring exerted the greatest influence on cereals. The 
heaviest crop was 1568 % lbs. (26.1 bushels per acre), and it belonged to 
group I. From group I to group V the amount of crop larvested diminished 
steadily. Among cereals, rye and oats followed regularly this order, while 
the heaviest wheat crop was met with in group IV (exclusively phosphatic 
manure), and the heaviest barley crop in group II (phosphoric add and 
nitrogen). It follovsrs that rye and oats have by far the greatest need of 
plant fb<^, while wheat and barley, which oo^upy a better place in the 
rotation in regard to dressings of dung, and, owring to thdr requirements, 
are grown on better soil, show less sensibilLty to the action of artifidals. 

The fact that the lowest returns per acre are recorded in group V, the 
one without artifictals at all, proves that the use of artifidals is a determining 
factor in the increase of xetums. A comparison with group IV shows that 
it is especially a question of the supply of phosphoric add. Dr. Ostermayr 
believes accordingly that the intensive use of this plant food can 
unhesitatingly recommended to every Moravian farmer. 

The net returns per acre were as follows : 


Farms that did not use phowphoric add. iiiss Bd 

" " " " nitn^jen. Ss 2d 

” ” ” ” potash . ..£* 15s 6 d 


Consequently the least reliable in their eflects on the increase of net re* 
turns are the potash manures. 

Dr. Ostermayr also grouped the fejms according to the quantities of 
the various artificials empb3red, and found that an increased consumption 
of nitrogen and phosphoric add has the eflect of increasing the net letums, 
but that the reverse is the case with potash manures: the more consider¬ 
able the quantity of potash ^ven, the lower the net returns. From this 
observation it does not follow that manuring with potash is never attended 
by success, but that the most advantageous quantities of manures to be 
employed, and especially of potash manures, must be determined in each 
farm 1^ means of careful experiment. 

296 ~ Oort ot Hfddng BeeL 

Tis Bftader^s Gwutte, VoL T^XITT, No. 2 (1634), p. 8z. Chicago, January 8,1913. 

The lot of oxen which was exUdtkL at the luteruatianal ]^dubitiou 
of 1912 in the short-fed dass and won championship honours were treated 
as follows: 
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On Feb. 3,1912 these cattle, weighing 950 lbs. each, were purchased 
at $ 5.25 per 100 lb. and were fed no grain before August 12. From 
Febraary 3 to April 10 the feed ccmsisted of rather coarse timothy hay 
and the fodder talren from about 2 % acres of com. On April 7 the cattle 
were turned on 60 acres of good bluegrass pasture with a good deal of old 
grass left from the previous season. Here they remained without any 
additional roughage until August 12. Two snow storms during April 
made it necessary to bring the cattle up to feed for a few days. On 
August 12, after twelve hours off feed and water the eighteen steers ai'eiaged 
1 208 lbs., showing a gain of 258 lbs., since February 3. During the first 
60 days of the feeding period, the cattie had access to 40 acr^ of pasture 
from which a crop crop of hay had been taken, and the grain consisted 
of cracked com, spelt and oil meal. A full feed was reached in about two 
weeks and practic^yno steers went off feed. If they showed an in dinationto 
loss of appetite, molasses feed was added to the ration. The gradual change 
from old to new com commenced on September 16. During the last thirty 
days, the cattle received 5 % lbs. of oil meal per head per day. 


Complete ^ures follow. 

Cost up to August X2. 

i6 8teetB,av. 95olbB.at $5.25. $ 897.84 

2 acres com fodder at $20 iier acre.” 50.00 

lOtaaBhayat $iQperton. . ..” xoo.oo 

Soacrespastoreat $4peracre.” 240.00 

Interest on investment at 6 per cent." 53*87 

Total ... $ 1341.71 

Fad bin August is to November 30. 

•(2 bn. spdt at 30 c. per bn..$ 15.60 

4 tons oil meal at $33.50 per ton. ’ 134.00 

335 bu. ciac&ed com at 75 c. per bo.’’ 351.63 

587 bomew com at 40 c. per bn.” 234-90 

X H ton molasseB feed at $26.30.” 39-75 

Fastnre, August 12 to October zo.’’ 20.00 

I too alfalfa hay at $16 pec ton." 16.00 

Com stover .” 10.00 

Total cost to November 30 . . . $ a 063.59 

Proceeds. 

15 steers, 32860 lbs. at $10.70 .$ 3446.02 

3 steers, 4 660 lbs at $10.75.” 5 (».P 5 

Total ... $ 2946.97 

Oonunissions and diaiges . . . 131.00 

Net psoceedB. $ 2815.97 

Premium woo.” 300.00 

Total ... $ 3115.97 

Cost.” s 063.39 


Net profit . . . 
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297 - Land Valnation. 

EiCHHOLTZ, Th Boduischauung — Deutsche La,idwutai^fthcJtJ PiCbiC, Yeai XXXX, 
No. 7, pp 73-74; No S, pp S3-84 Berlin, January za and 25,1913 

After a short explanation of the terms: value based on net returns, farm¬ 
ing value and common value of land, and of the connection between them, 
the writer discusses the question of valuation in the rounding up of estates 
by exchange (Zusammenlegungsveifeihren). The general commissions still 
practise the exchange of pieces of land in the rounding up of properties ac¬ 
cording to the values based on returns. According to the writer the chem¬ 
ical properties of the soil and the distance from the farm houses do not 
receive sufficient consideration from thh method of valuation. A further 
inconvenience is that complaints against the distribution of the peces of 
land are again judged according to the same principles whidi ga^'e rise to 
the complaints. 

These evils could easily be avoided if the soil were examined according 
to the geologico-agricultural maps and if the market value were 
considered as the measure of value in these exchanges. This latter would 
contain in itself the distance, the position, the agricultural and technical 
possibilities, and all the other properties of the soil that determine its value. 

The valuation of land must take into consideiatioa twoprindpalfactois, 
namely that the agricultural value of the new ^ces of land should be in just 
proportion to that of the old ones, and secondly that the personal property 
of the owner, expressed in common value, should suffer no loss. 

According to the data furnished by the chief land surveyor Ammon 
in the third report (1912) of the Bavarian Flurbereinigun^koirunission, 
the most dearable land valuation, from a theoretical point of view, would 
be the one whidi would contain in one single number aU the ffictors which 
determiae the current value of the piece of land, in just proportion to all 
the other pieces in the region undergoing the rounding off of properties by 
means of the exchange of outlying fields. A valuatioa in figures whidi omits 
any factor determining the value and does not consider it in some other 
way in the exchange of fields, cannot satisfy the condition that every (me 
who takes part in these exchanges must receive full compensation for the 
land he gives up. 

If use is made of the market value in su(ih valuations, it is obvious that 
the same market value cannot be used throu^out the whole operation, for 
with the new arrangement a new market value arises. l 5 iis value is 
called by the writer t& transition value. This transition value, even after 
deduction of the ccmtributiotis for works made in the common interest, 
sucdi as roads, ditches, etc., will be hi^r than the original value of the old 
field. As this difference in value is divided equally among all who take 
part in this exchange, which with the present way of proceeding is the 
ca% only to a small extent, the equity of the method wiU be lecx^nised by 
the landowners and their (xmfidence in it will increase. It is only this 
method, allowing the increase in the value of the land to be expressed in 
figures, which can ^ve a just measure for the (division of the cost of the 
(^ration. 
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In valtaing according to the market value, it is to be noted that the mar¬ 
ket value V consists of the product of the geological-agricultural-geogra¬ 
phical value G, by the factor of the vicinity to the farm buildings N, anc 
by the farming power of the owner, O ; therefore: 

'f=. GX NX OiandGXO^-^ 

Jh purely agricultural districts 0, (excepting on leased lands) may be con¬ 
sidered as almost everywhere having a constant value. Where, however, 
industrial infloences or the neighbourhoad of birilding sites act upon tht 
value of the soil, a new factor I appeals; consequently OX/, and 

in plotting the values on the maps the influence of the factor I will show 
in belts about the value GxNXO. The determination of these belts h 
veryimportant, both for the rounding upof properties and for expropriations. 
By mr>flTis of this method, the value of the influence of industrial centres I 

y 

may be calculated, as / = jy 5^ q »‘ with the help of this the differ¬ 
ence between the industrial and the purely agricultural value of the plots 
of land is found. 

In determining the market value of land, in spite of the abundance 
of available material for comparisons, errors can easily be committed: but 
they are not errors of principle Uke those which are commi tted in the valua¬ 
tion according to returns and which will be repeated by the comnii.ssioo of 
appeal following the same pxincipfes, whidi the landownezsdonot under 
stand. The errors which may be made by the first method are sndi as are 
•easily recognized by the landowners, and it therefore seems advisable to 
adopt everjrwhere the valuation made by the owners themselves. 

If, in taxing agricultural land, its market value were taken as a basis, 
a good deal of inconvenience would arise ; where for instance the industrial 
&ctor I has considembly increased the value of land, fenming would no 
longer be able topay the interest upon it, and under certain conditions would 
cease altogether. Li order to remedy this inconvenience, the factor I can 
be calculated and subtracted from the market value. Ilie purely agricul¬ 
tural value would thus be obtained and this only should be conditionally 
taxied. The exemption from taxes on the value I ought to be entered in 
the land register, t^er the condition that the difference in the tax will be 
paid with compound interest by the land owner or his heirs when the land 
in question is be built over or used forindustrial purposes. In this way valua¬ 
tion according to market value would not increase the bnrthen taxa- 
ti<m on farms, bat would be a bar to unwhdesome speentation and a pro¬ 
tection to agriculture and to public health in the ne^bouihood of towns 
and of industrial centres. 

The writer expresses the wish that in the new valuations for taxation, 
the market value ^ an extensive purely agricoltciral district be ascertained 
as well as the present sum of taxes on returns for the %me area. This lat¬ 
ter sum shxwld then be distributed according to the maAet value, so that 
the total burthen would not change but be better distributed. 
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The agricultural improvements carried out by o^ers should not be 
taxed until the land ch^ges hands. The sites of buildings and the house 
gardens should pay land-tax and not house-tax. 

The application of valuation according to this system requires on the 
part of the State geologico-agricultural examinations of the soil on an exten¬ 
sive scale, as \9ell as the determination and control of the valuation itself. 
This ought to be the duty of the valuation divisicm of the land office which 
the writer desires to see established. 


AGRICUI^TURAL INDUSTRIES. 

Dusmo jgs - Variations in Oomposition ot Whole Milk used in Oheese 

Miilring . 

ROSILER, G. Sdtwankungea in der 7. tiKnTiTnimci. tCTitig gnnm- VHapj-riTnlloTnwi _ 
Scfaeeuerisehs iftlduitmg, Year 39, No. 9, p. i. SdiafBbausen, January 19x3. 

In dairies, where milk from various sources is used, adulteration of the 
collected milk may occur, and is very difficult to prove scientifically on 
account of the large quantities dealt with. If, for instance, 10 lbs. of 25 
per cent, cream are taken from zooo lbs. of milk, the ffit content is only 
decreased about 0.2 per cent The question is now whether a difference 
of 0.2 per cent, in the fat content of collected milk is a normal variation 
or not To find an answer to this query the writer has investigated the 
composition of the milk used at two cheese dairies every day for a 
fortnight. The results are ^ven in the following table : 


Idik A (i). lEocnlByvdlk. 


leik B (4. Rrealacinllk 


tws 

Bn 

% 

Tbtel 

mui 

% 

BoUdf 

Bot fat 

% 

Juimcy 

1913 

Pat 

% 

lotil 

am$ 

% 

SoUdt 

aotfU 

% 

4 . 

3 -fo 

E 3.87 

9.17 

5 ... . 

3.79 

13.00 

9.31 

6. 

3.69 

13.91 

9.23 

7 . . . . 

3.86 

13.01 

9.15 

8. 

3.6a 

13.78 

g.i 6 

9 . . . . 

3.79 

13,88 

9.09 

10. 

3.74 

la.79 

9.05 

11 .... 

3.78 

13.90 

9.13 

12. 

3.88 

13.04 

9 J 6 

13 .... 

3.8a 

13.99 

9-17 

H. 

3.79 

13.98 

9.19 

13 .... 

3.79 

13.83 

9.04 

16. 

3.74 

la.79 

9.05 

X 7 .... 

3.77 

ia.83 

9.08 


(x) Ftom IE fanoen with 130 cows, 
(a) Vrcm aS fanneaa with aoo covn. 
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The specific gravity at 150 C. varies from 1.0319 to 1.0329. 

Conclusions. — A difference of 0.2 per cent, in the fat content of 
upwards of 200 gallons of mised milk is suspidous ; variations less than 
this, coosidering the taking of the samples, cannot be taken to show that 
any cream has been removed. 

299 - The PEeserration of Milk Samples tor Analysis. 

DBNioas, G. IfiL conservation des ^diantillons de lait destine k Vanalyse. — Annales dss 
Falsifications, Year 5 i No. 50, pp. 559 - 56 i- Paris, December 1912. 

The most effective chemical for preserving milk is carbolic add ; 
50 gr. of this are disssolved in 10 cc. of a 95 per cent, solution of alcohol, 
and I cc. of this mixture suffices to preserve 100 cc. of milk. The compo¬ 
sition of the milk can be tested in the usual manner as well after 
addition as before. Experiments on this subject were made by the writer 
and M. Dubois with the following results : 

Milk No I. 


VMh adlk so) 


g«T»w> Tntiv ^ catbrilc 


add (May 25) 


gr. per Mtie 

gt;.per litre 

Acidity. 

3.70 

a.70 

Milk sugar. 

47.49 

47-15 

Fat . 

30 

30 

Cnaplii . 

3* 

39 

Aah . 

6.3 

6.80 

S<didB . 

X20.5 

X20 

Miik No. 2. 


Vxsah xoOk (May xj) 


Same inUlc + oubollc 



add (Jnaa 3) 


gr. pet Utxe 

gr. perStie 

Acidity. 

1.80 

1.80 

Milk sugar. 

46.85 

46.S0 

Fat . 

38.12 

38. xo 

Casdn .. 

3a 

32 

Aril . 

6.80 

6.80 

SoUds. 

X26 

126 


MUk No. 3. 

This milk was investigated fresh in 1900, then preserved with carbolic 
add and analysed 10 years later. Its (xmiposition was as fallows : 


xpn 

gr. per Hire 

zgoo 

gr.perlltxe 

AddHy. 

. 1.85 

X.80 

Milk sogar (anbydride) 

. 46.40 

46.85 

Fat . 

• 37.90 

38.1a 

Casein. 

• 39 

32 

Aril . 

. 6.7s 

6.80 

Solida . 

. 126.40 

126 
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300 - A Biological Method of Testing the Quality of Milk, 

Para^chtschuk. S. Biolc«ische Untcrsuchungsmetliodeflirdie Giite der Milch — AlUck- 

■^irtschanbches Zemialblatt, Year 4a, Part 3, pp. 65-69. Hannover, February i, 1913. 

The species of lactic acid bacteria pieseut ir milk vary according to 
its quality. The time which is reqmied to coagulate milk and the characte¬ 
ristics of the coagulum differ according to the species of bacteria present; 
the writei has made use of the different physiological behaviour of the lactic 
add bacteria for determining the quality of milk, employing the following 
spedes : Danish Streptococcus, Jaroslav Diflococca^, Bad. GUrUheri, Russian 
Streptococcus and Bac. bulgaricits. 

The investigations were carried out in the following manner: the milk 
was first sterilized and then inoculated with i to 2 per cent, liquid cultures 
(in which each spedes was equally represented) and placed in a thermostat 
at a temperature of 32° to 3^ C. 

The rittip needed for coagulation was registered and the bacteria present 
were examined and were as follows : 


MBe 

Wfwi* 

QuUty 

of 

Rneponderant ipecles 

of bacteria 

Very good. . . . 

5-6 hoara 

fine and of good 
flavour 

Danish Str*ptoeoeeus, Jaroa- 
lav Diplomcetts, Boot. GUn- 
theri. 

Good-average. . . 

5 7 boon 

thinner, flavour good 

Jarodav Diploeoceus, Boot, 
GUtahtri, Russian SirtiUo- 
eoeew. 

Bad. 

More than 8 hours 


Rntian Str&ptoeocem, BaA. 
btUfKrteus. 


301 - Whey Lemonade. 

Bttkbz, R. Die MbOceolimonade. — MothernrZeUung, Year s7, No. 5, pp. 81-83. Bjlde»- 

hfim, Jaauaxy 17, 19x3. 

The latest product of the milk industry is "whey lemonade ” made by 
SterH of Basle from cheese-factory whey, which is poor in protein. (Applica¬ 
tion for patent is announced). This liquid, which is perfecSy dear and fcreps 
for several weeks, is of a greenish colour, but this is lost if the bottles are 
kept exposed to the light. The gas consbts of small vesicles, as is the case 
with ordinary lemonade, and the taste slightly resembles that of milk which 
has been a little overheated (boiled taste). 

The chemical campodtion of the beverage varies according to the whey 
(acid or rennet whey) and the method of cheese manufacture. In additLon 
to the m il k constituents (milk salts, sug^ and adds), cape sugar is also pre¬ 
sent, as weHas the cafbmiicacidintroduced by pressure, ftn-mples examined 
hy Dr. Eliistler-Rffkii and the writer show the foUowing proportions : 













D.USVING 


4^3 


I. Acidity afua i^u%'aloI tiu.uTbonic add 1&.2 — ctb.U 


3. Nitrogcm u~ protein. o.a 

3. Cane sUipr.5.6 — 5-9 ®f> 

4. Milk sugar.1.37 — 3.29 

5. A»h. 0.47 — o. 6 j. 

a) I^ime, CaO.10 3 — 23.79 "r 

b) Phosphoric add P* O,.15 52 — 


The nutritive value of whey lemonade is higher than that of essence 
bmoiiade ; it also lenders unnecessary the use of eszpensive sour milk 
preparations (yoghurt) in combatting inflammation of the intestines. Whei. 
pasteurized, this lemonade is germ-free and is especially suitable for milk 
cures. 

When whey is cheap and lemonade dear, the manufacture of whey 
lemonade promises to be a lucrative subordinate industry, especially in 
the case of city dairies where cheese is made. 

302 > The Deteaninaiian of the Water Content in Cheeee. 

Noac3i.v>.*N, Slsb. Zur Bestimmong des Wasergehaltes im SAse. Mitteiluag aus dm 

chemlachen TTntersuchungBBJiit der Stadt Bre^n. — MoIkertirZntting, Vicar 37, No. 2, 

pp. z*3. HBdeshehii, January 8,19x3. 

Hitherto the amount of water in cheese has been determined either by 
drying the latter over sand, or by direct desiccation in a platinum vessel. 
Aa the two methods give the same results, the writer gives the latter the 
preference on account of its greater timpHicdty. 

Another process was recommended by L. Mai and E. Rheinbeiger on 
the occasion ^ the chief meeting of the Union of German Food-Analysts. 
This was based on the principle ^ estimating the water by distillation with 
a liquid boiling at abo^'e 100^., which do^ not mix with Ihe water and thus 
allows of the direct estimation of the amount of the latter distilled. Petro¬ 
leum is recommended as the most suitable distillation substance. 

The writer has tried this new method on 20 difEeient samples of cheese 
and compared it with the desiccating process in the platinum dish. She 
made triplicate estimations in both cases. The apparatus used in the dis¬ 
tillation was that designed by h, Mai and supplied by Eantenschlager of 
Munich. 

ResuUs. — The estimation of the water by distillation was carried out 
in duplicate, and the determinations were cm the average closely concor¬ 
dant. There were, however, some isolated cases where great difierenoes 
were observed, as 0.52 per cent, in the case of a Swiss dheese and 0.57 per 
cent, for a Harz che^. This may, however, be due to the diffleutty in 
obtaining a homogeneous average sample of Harz cheese, as well as to the 
usual methods employed in ma^ug many cheeses. A comparison of the 
average obtained by both methods showed that somewhat higher figure.-^ 
were obtained by distiliation. Further tests were made wi^ the idea 
that water might also be present in the petroleum, but there was no differ¬ 
ence in the results. In a third of the samples tested, the difference between 
the two methods was less than 0.5 per cent., that is below the limit of 
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error allovped in duplicate determinations, and in the case of nine samples, 
the difference -was less than i per cent. The high^t deviation -was shown 
by Swiss cheese, being 1.87 per cent. It was particularly stored, ripe 
kinds of cheese which showed the differences witih the different methods. 
This is possibly due to the formation, during keeping and ripening, of many 
volatile substances capable of distillation at high temperatures. It may 
also be that this cheese, on account of its stiff consistency, does not part 
with all its water when dried in the oven. 

Summary. — The distillation method deserves preference from taking 
less time. It is also easy to carry out and saves weighing. As, however, 
not inconsiderable differences may arise from the use of the two methods, 
it is necessary, in order to obtain uniform results at all experimental sta¬ 
tions, that one or other should be officially adopted. 


UB&T 303 - A Ooniribation to tho Question of the Physiologioal Oocmrenee of 
Baeteria in Sound Meat. 

Ginnn, Oroxab. Beitrag atr FtBge dea phy^oteglschen Vorkantmois von Bakterien. 
im Fldsdte gesonder SdikChtrinder. — Zeitsehrift flir Fleiseh- und Mitehky^ene, Tear 
XXni, Part 9, pp. i93-ao?. Beriin, Fetemty i, 1913, 

The writer reviews the investigations of other experimenters respect¬ 
ing the germ content of meat and then describes his own work on this 
subject, which he undertook for the purpose of finding further principles 
for the bacteriological inspection of meat in slaughterhouses. Be found 
amongst other things that bacteria placed on the outside of the meat very 
quickly penetrated into it. This he attributes to the mechanical effect 
(ff the meat (pressure), which either directly causes the entrance of the bao 
teria, or brin^ it about indirectly by the expression of the meat-juice, 
wbidi, on the cessation of pressure, is drawn into the meat again, taking 
the bacteria with it. 

The results of the work are as follows: 

1. In the fiiesh of sound slaughtered animals no bacteria occur 
phyridog^cally. 

2. As in practice outside infection of the meat is unavoidable, meat 
destined for consumption necessarily contains a certain number of germs. 

3. To prove coaduavely the presence of bacteria in meat, it is ne¬ 
cessary to examine larger pieces (if pcmble enclosed in connective tissue), 
and to allow of the development of any microorganisms present, which 
necessitates the use of incubators. 

4. The postmortem entrance of bacteria into the interior of the meat 
follows, especially after any mechanical injury, so quiddy that surface 
sterilization is generally too late. 

5. In contradistinction to the flesh, the lymphatic vessels of sound 
cattle often contain bacteria. 
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304 - The Feik Trade in the Argentine. 

RicsELBX, Juan E. Decadencia de la indtatna de preparadoa pordnos. — RemiJa <u 
la Asoetacidnruial del Uruituay, Year XIA, No zi, pp. So6>8io. Montevideo, Novem¬ 
ber 1912. 

In the Argentixie Republic about 10 million acres of land are annual¬ 
ly sown to maize and their production is upwards of 8 million tons ; this 
and a portion of its great production of wheat, oats, and linseed might 
be devoted to the raising and fattening of live stock, and altogether the 
conditions for pig breeding and the pork industry seem very favourable. 
Nevertheless, the former is carried on to a very limited extent and several 
attempts made to establish the latter have failed. 

The writer examines the causes of these failures and suggests reme¬ 
dies, among which he places the better utilization of the offals. 

Since 1900 the importation into the Argentine of prepared pork 
has constancy increased, whilst the exportation has diminished, and in 
1912 it was almost nil. The figures in the annexed table are taken from 
the national statistics. 

The value of the imports of pig products reached £140 331 in 1911, 
as compared with £104 093 in 1910. 
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WOOL 30 J - Wool tram Cyprus, 

noc^THT Bullettn oj the Imperial ItiKUpte, Vol. X, No. pp. 537-539- London, December 1913 . 

Sheep-raisingis an importantindnstiyin Cyprus, large numbers of sheep 
being killed annually for local consumption ; the wool produced is ej^it- 
ted chiefly to France and Italy. The exports of wool were 4851 cwt., 
’.’alued at £ii 216, in 1909, and 6596 cwt., \'alued at £15 203, in 1910. 
(No further statistics are available). The total number of sheep in the 
Island in iqio was about 400 000 (i). Tlie wool is cf inferior quality; this 
is partly due to the breed and partly to the conditions under whi^ the 
sheep are kept. Attempts have been made by the Agiicultural Depart¬ 
ment to impress on the native breeders the necessity of keeping the sheep 
well fed, and experiments have been carried out at the Athalassa Bx- 
perimental Farm for the purpose of demonstrating the advantages of 
careful rearing. In the annexed chart are enumemted the results of 
the examination — at the Imperial Institute of London — of the 
^shoulder wool of two fleets — a yearling ram (No. i) and a year¬ 
ling ewe (No. 2) —received from the Athalassa Farm. The experts 
stated that the ^ces represaited an excellent class of carpet wool, and 
valued No. i at gd. per lb. and No. 2 at Bd. to By^d. per lb. in lycmdon. 
(May 1912). 

Chemical characters Physical characters 

No. X No. a No. t N& s 

% % ~ - 
Average tensile 

31 bl?tnre.io.g 10.3 strength gr. 36 52 

Average elcmgatJan 

Grease. 1.0 z.8 before bieaking . . % 36.8 39.8 

flattersohibleiii water 3.1 3.3 Length of fibres . in. 1-18 1-18 

Matter insokble in 

water. 1.2 3.3 Diameter fibres... in. 0.0019-0.0040 0,0016-0.003$ 

Pure wool fibre . . 84.4 81.1 Average diameter . . 0.0034 0.0025 

* These figmes represent the range of length in the fibres over the whblefleece. 

- The InteEnational OommissioR loz Unilozin KtoQiods of Sogaz Aiui- 
oonTsxKv lysis in fhe Meeting held at New York on Seiptember 10,1912. 

WiECHiiiaKN, F. 6. in The Itiiematiotial Sugar Journal, Vol. XV, No. 69, pp. y-g. Altrjn- 

ebam, England, Jairnary 19x3. 

In the meeting held at New York on September 10, 1912 the Inter¬ 
national Commisaon for XJnifonn Methods of Sugar Analysis again ex¬ 
pressed its opinion that “ the of&cial polaiizations of raw st^ products 
shall be made exclusively at the normal temperature of 200 C., the presence 
of invert sugar and other impurities precluding the use of formulae and 
tables which have been elabomted for correcting the polaiization of 
pure sucrose for changes of temperature." 

(i) In 1909, 301 699 sheep and a?73S7 goats. — The Siatesmau’s Yeathooh for 1912, 

p-iiS-Lonikm. (Ed,). 
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The wish was expressed that *' the various couutries may pitsciibe 
a uniform temperatuie for the dersity determinetions of sugar solutiors.” 

“ In trade analyses the use of temperatuie correction tables shou’d 
be dispersed with, as far as possible.” 

The following resolutions were also adopted: 

” The normal cemperature of + 20P C. is to be retained for tiade 
analyses. 

“ In density determinations of aqueous sugar solutions, the density 
obtained at normal temperature shall be referred to the density of water 
at+ 4^0 and to vacuo.” 

"In density determinations made by weighing, the results muit 
be calculated to ”°C. and to vacuo. To effect this it will be desirable 
to use tables prepared for this purpose.” 

H. SaiUard, the French delegate, agreed to the latter part of the reso- 
ntion, provided that in France the normal temperature there custom¬ 
ary, namely ~ oC., be retained in place of 

" Wherever white li^ is used in pokrimetric determinations, the 
same must be filtered through a solution of potassium dichromate of such 
a concentration that the percentage content of the solution multiplied 
by the length of the column of the solution in centimetre is equal to 
nine.” 

“ Inasmuch as recent investigations tend to question the validity 
of the present io<fi point of sacdiarimeters, and inasmuch as it is desir¬ 
able tlmt the Commission recognize and fibe a tzansfoimation factor from 
absolute degrees to Ventzke degrees, the Prudent is hereby empowered 
to appomt a committee of three to fully investipte this question ard 
report at the next ofi&dal meeting.” 

307 > Bacteria in Grape and Fmtt Wines and the Alterations doe to them, wumvumc 

Mfli£BS>TKDS0^u and OsnawAntEN. A Die Baktenen un Wem md Obstwein nnd die 

dadtirch ventrsachteii VeFaadenmgen — CentralUatt tvr Baktmologie, Parasttenkunde 

und InfaUumkraidthsttm, Vd. 36 No. 6-14, i>p. 129-338 Jena, December 28,19x2. 

The writers give in Chapter I of their very exhaustive work a short 
description of the bacteria occurring in wine ; after which follows a des¬ 
cription of the diseases and alterations of wine which are caused by bac¬ 
teria. 

In Chapter II the methods followed the writers in cultivaticg 
pure strains of bacteria ere described. As solid culture medium gelatine 
or agar-agar was used and as culture liquids several kinds of pear juices 
as well as grape juice. During the last ten years mostly extract of yeast 
(100 grams of pressed yeast to i litre of water) with the addition of 
about one per thousand of malic, or tartaric acid and 2 to 3 per cent, 
of cane sugar, levulose or deartrose vrere added. 

Chapter HI contains an accurate description ^iphology, Physio¬ 
logy, Classification) of the pure cultures of bacteria grown by the wnteis. 

These aF of them belong to the lactic acid bacteria; they are divided 
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into four kinds: a) Bacterium manmtopeum (several strains); 6) Bac¬ 
terium gradle (several strains); c) Micrococcus acidovorax', d\ Micro¬ 
coccus variococcus. 

Bacterium mannitopeum MQUer-Thurgau, is found in great numbers 
in fruit and grape wines containing lactic add. It forms short rods and 
shorter or longer septate and non-septate threads. The short rods are 
rounded at the extremities, 1.5 ji. in length and varying in diameter 
between 0.7 and 1.3 (i, rarely outside these limits. The single rods 
do not show any spontaneous movements and do not form spores. In 
juices and wines the bacteria often form large tufts composed of long 
very much tangled threads. In wines of a certain composition zoo- 
gloeffi are often formed; they are spherical bodies in whch the single bac¬ 
teria are often no longer easily to be distinguished, being firmly attached 
to each other by means of an intervening subsinnce. These zooglcese 
may become bladder-like aggregates of bacteria. These bacteria do not 
liquefy gelatine. Colonies deep in the gelatine are of round, spherical 
shape, smooth; superficial colonies are roundish, with very ragged margins. 
Oram poative. Facultatively aneerobic. They cause energetic fermen¬ 
tation of levulose, dextrose and galactose, with production of much lac- 
tio, acetic and carbonic adds, as well as maunite from the first-named 
substance and ethyl alcohol from the other two. They further cause 
fermentation of saccharose, maltose, rafBnose, /kimbinose, xylose, a-methyl- 
glucoside and amygdalin, but not of lactose, rhamnose, phloxidzin, man- 
nite, dextrin and peptone. They destroy malic add, but slowly, dtric 
add in small quantities; fairly energetically add ammonium malate, 
tartaric add and its salts, sucdnic add and lactic add. Optimum tem¬ 
perature : between 26 and 34° C. They form strains which differ from each 
other in the diameteis of the bacteria and in the energy of the lactic and 
mannitic fermentation. 

Bacterium facile MttUer-Thuigau is found in grape and fruit wines 
containing lactic add, as wdl as in those which have suffered a destruc¬ 
tion of thdx add content. These bacteoda form short rods, and longer 
or shorter, often strongly bent, septate threads. The rods are 0.75 to 
I |i in length and thdr fairly constant diameter is 0.5 {*.. No spores 
and no spontaneous modem. They seldom form tufts and then only 
small ones, that is small tangles of threads; they also form zoogloeae and 
htadder-lili^ aggregates. They do not liquefy gelatine. Colonies deep 
in the gelatine are spherical and smooth. Superficial colonies have entire 
margins. Gram positive. Facultatively anaerobic. They cause fermen¬ 
tation of levulose, dextrose and galactcse, with production of much lac¬ 
tic, acetic and carbonic adds, forming mannite from levulose and ethyl 
alcohd from the other two bodies. They do not induce fermentation 
in saccharose, lactose, maltose, rafiSnose, ^arabinose, xylose, rhamnose, 
phioridadn, mannite, dextrin or ^tte*s peptone, but do so in o-metifyl- 
giucoside and to a certain extent in amygdaUn. They decompose ener¬ 
getically iuaEc and dtric adds and caldum malate; with less energy 
neutral potassium malate and ammonium malate. Tartaric add and 
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its salts are not attacked, nor axe sttcdnic and lactic adds. Optimum 
temperatures between 22 and C. They form strains whi(± di&r 
less in the dimensions of the rods than in the energy of the fermentation 
they set up. 

Micrococcus addovorax n. sp. is fund in wines in which destruction 
of adds is taking place, also raised with other causes of infection in dis¬ 
eased wines. It forms single coed, diplococd and tetxads (roerismo- 
pedian aggregates). Single coed 0.5 to 0.7 p. diameter. They form 
zoo^oese and bladder-like groups in wines of certain compodtiotis. The 
coed show no spontaneous movement and form no spores. They do not 
liquefy gelatine. Colonies deep in gelatine are of spherical shape and 
smooth. Superficial colonies are rounded and their edges entire. Gram 
positive. Facultatively anaerobic. They produce only lactic add and 
decompose dextrose, levulose, galactose, lactose and maltose, producing 
much lactic add without by-products such as acetic and carbonic adds. 
They do not cause fermentation of saccharose, rafSnose, ^^arabinose, 
xylose, thanmose, a-methylglucoside, amygdalin, phloiidzin, mannite, 
dextrose or llVltte's peptone. They decompose malic add energetically, 
forming lactic and carbonic adds, and also decompose neutral caldiim 
rnalate and neutral ammonium malate. They do not cause the fermen¬ 
tation of tartaric add and its salts nor of dtde, suceixae, and lactic adds. 
Optimum temperature; 26,5? C. 

Micrococcus variocoeem n. sp. is found, for instance, in red and white 
wines in which destruction of the add content is going on (“ siedende 
Weine *'). They form coed, diplococd and tetrads (xnerismopedian segre¬ 
gates). The diameter of the sin^e coed varies considerably, from 0.6 
to 1.5 {L. In wines of certain composition they form zoogloese. The 
cood have no spontaneous movement and do not form spores. They do 
not liquefy gelatine. Deep colonies in gelatine axe spherical and smooth; 
supeifidal colonies have entire maxghis. Gram positive. Facultativdy 
anaerobic. They produce only lactic add, but with less energy than 
Micrococcits acidovorax; they decompose levulose, dextrose and galac- 
t(»e, with formaidQn of lactic add and without by-products such as acetic 
and carbonic adds. They do not cause fermentation of saccharose, lac¬ 
tose, maltose, mfSnose, /-arabinose, xylose, rhamnose, ^hloridzin, mannite, 
dextdn or '^T^tte's peptone, but do so in the case of o-methylukosid and 
abundantlyin the case of amygdalin, prc>ducing with the ktter oil of bitter 
almonds. They canse active fermentation of malic add, neutral potas¬ 
sium and ammonium malates and add caldum malate, but not of tartaric 
add and its salts, nor of dtdc, sucdnic and lactic adds. Optimum temr 
peiature: 26.5P C. They form strains which differ in the energy of thdr 
fermentative properties. 

Considering the unsettled state which stiU prevails in the systematic 
dassification of bacteria, it is difficult to class correctly the above-des- 
•enbed spedes. 

In diapter IV the alterations in wine are discussed in the light oi the 
testdts obtained with cultures of bach^ia. 
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» a) The simple destruction of acidity by the agency of bacteria, 
without the production of volatile adds or other unfevouiable by-products 
is not to be considered as a disease of wines, since it increases the value of 
wines very rich in adds. It is just on this kind of destruction of aridity 
that very few data are found in the works of French investigators ; they 
speak of “ A>urfte ” and “ pousse ” and mean by these terms a morbid al¬ 
teration of wines. While according to the writers "pousse " implies sev¬ 
eral alterations of wine caused by iMicteiia and accompanied by the for¬ 
mation of carbonic add. This “ pousse " can appear together with the 
simple destruction of aridity, with the formation of lactic acid and with 
" toume.” Under “ toume ” the writers understand only the consequences 
of the destruction of acidify in wines that are i>oor in acids. 

The destruction of aridity is not caused by ferments but by bacteria, 
namely Bacterium gracUe or spedes of Microccus {Micrococcus nudolac- 
ficus Seifert, M. addovorax and M. variococcus). Cool cellarage, early 
racking from the lees, the addition of potassium metasulphite to the wine 
or the fumes of burning sulphur delay the destruction of aridity, which 
can also be prevented by the addition of adds. Malic add as an addition 
is too expensive; besides, some bacteria destroy this arid also, as well 
as dtric add. As the most suitable the writers recommend tartaric add. 
Tannin also reduces the destruction of aridity. Fining cannot be consid¬ 
ered as an effident remedy, as it does not rid the wine of the bacteria which 
canse the mischief. 

Where a diminution of aridity is desirable, it can be favoured by the 
omission of some of the above-menticmed preventive processes. Whether 
the reduction of aridity may be promot^ by the addition of cultures 
of bacteria must be ascertained by further experiments. 

h) Acidity due to lactic arid occurs in fruit wines that are defici^t 
in aridity and iu mild grape wines; it is detected by a sour sweetish, some¬ 
what arid taste and an odour recalling sauerkraut. The principal symp¬ 
tom of sourness due to lactic arid is the decompositiou of sugar, accompanied 
by the pxodncti^ of lactic add and much volatile arid. With this, as 
a rule, the destruction of malic arid and frecjuently a mgrimtip fermenta¬ 
tion are connected, though the quantity of mannite that is formed depends 
esse n tially npon the temperature and upon the extent to which alcoholic 
fermentation had proceeded when the disease made its appearance. In 
French literature no sperial term is found for the sourness due to lactic 
arid, it being considered by French investigators together with mannitic 
fermentation and " toume.” The writers consider the sourness due to 
lactic arid and mannitic fermentation as two distinct diseases, with the 
reserve that with the latter the former is always connected, while lactic 
arid ^nmess can appear alone. In the writers’ experiments. Bacterium 
matutit^eum was almost always the cause of lactic arid sourness; only 
exceptiou^y could it be attributed to Bacterium graoile. A hi^ con¬ 
tent of acrdrty or of tartniu or a moderate amount of both together 
prevent lactic add sourness. Very low temperature during fermentation 
can also act as a preventive, thotgh with low arid flud • teTinit^ content 
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even a slight degree of warmth is sufiBcient to originate lactic add sotuness. 
Karly racking from the lees is a preventive of the disease when it is 
connected with an average add and tannin content and moderate tem- 
peratore. It behaves sindlaily with the use of snlphnrons add. The em¬ 
ployment of pure ferments is also a protection to a certain extent against 
lactic add somness. 

c) The “ monsiness ’* (smell and laste of acetamide) according to ex¬ 
periments by the writers, appe^ to be due to Baderkm maiimioi^eum. 
These bacteria multiply chiefly in liquids containing sugar ; consequently 
this taste appears in refeimented wines to which sugar solutions have been 
added. 

(i) lh.e turning ("^tourne") of wines has already been mentioned above. 
The writers abstain from giving a definition of this diiease, as their investi¬ 
gations on it are not 3ret sufBdently advanced. They do not affirm that 
turning is aJways a consequence of destmction of addity, but they con- 
dude from the results of their investigations on diseased wines that the two 
phenomena are intimately connected. 

In Chapter V the writers give advice on the analyses of wines, and 
recommend not only the determination of the amount of lactic add but also 
investigation of its origin by means of bacteriological examination. It 
is true that all the bacteria that the writers describe are producers of 
lactic acid, but their power of produdng this add is various. 

'Wines containing only small quantities of lactic add and of volatile 
adds are generally sound. 

In wines containing much lactic add and little volatile adds a destruc¬ 
tion of addity has, as a role, taken place. Basunination under the roicro- 
scope can reveal what kind of bacteria have taken part in the process; 
most frequently Bacferiim gracile will he found to have been the cause, 
though coed can also be found. Wines contain but little lactic add and much 
volatile addity when, owing to improper handling, they have contracted 
acetic sourness. As mould ferments also produce volatile adds they also 
can be taken into consideration. In both cases investigation under the 
micro%ope throws light on the origin of the volatile adds. If more than 
X per thousand of lactic addis found, itis to be assumed that this is due 
to add-destroying bacteria or to tiie tiansformation pf^ sugar caused by 
bacteria. 

Much lactic add and much volatile add (2 to 3 per thousand) appear 
with lactic add sourness. As causes. Bacterium manniiopeumf the mannite 
ferment of Gayon and Dubourg, and exceptionally also Bacteriutn graoile 
may be considered. The first two are easily revealed by the microscope. If 
Bacterium graUle is the cause, the presence of mannite in the wine can he 
shown by microscopdcal investigatiem. If Bacterium gracHe bas only 
destroyed addity and formed lactic add, while acetic add bacteria have 
formed acetic add, no mannite will be found. 

When much lactic add and much acetic add are present and the lat¬ 
ter prevails, most frequently it is a case of lactic add sourness connected 
with acetic add sourness. 
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308 - »Hia Aniiliflnarift n of Musts by the Aotion of Yeast during AloohoUo 
Fermentation. 

FEK3IB&CH, A. Vaddificatloii des moAts par la Jevme au coins de la fermentation alcoo. 
Hque. — Revue de ViUcuUure, Year ao, V<d. XXXCS. No. 997, PP- 113-11 1 - Paris, Jan¬ 
uary as, 1913* 

All liqt^ contaimng sugar, when submitted to alcoholic fermen- 
tation, undergo during the process an increase in acidity due, in a slight 
measure, to the prodnction of succinic add, but chiefly to the formation 
of volatile adds (acetic add predominates always, and sometimes is the 
only volatile add formed). Numerous difEerent spedes of yeast are 
dearly distinguishable by the nature and the proportion of the volatile 
adds they produce in a ^ven medium. 

The experiments of which the results are given later, were undertaken 
for the purpose of ascertaining how the acidification the fermenting 
liquid varies in the use of the same yeast, according to different influences, 
and particularly in order to discover if this variation is due to the in¬ 
fluence of the reaction of the medium. 

To this end, the writer sowed a number of cells of the same spedes 
of yeast in a series of flasks coitaining the same sugary liquid, dther 
artificial or natural (grape must), adding increasing amounts of tartaric 
add varying from 0 to 8 gr. per Htxe. In the different flasks of the same 
series, he determined atttesame tirne whether the fermentation had been 
completed or not, the addity of the liquid, the amount of sugar remaining, 
the alcohol produced and the weight of yeast formed. The following 
are the %nies obtained in the course of some of the writer's experiments, 
giving the increase in addity expressed everywhere, as is the original 
addity, in u^. of total tartaric add : 


A. Bggr Yeast Br. 


Orighuil addliy . . . 



. . . . 0 


35 

50 

ZOO 

300 

lacieaK in addity 

{ Bspt. 
( Bspt. 

a . 

6 . 

, , . . 59.5 

. . , . 59-8 


45.4 

41 

50 

33 

50 

6.5 

39.3 



B. 

Wine Yeast, 





Original addity . . » 



. • 0 

85 

50 

ZOO 

300 

’400 

locceaae in addity 

f Yeast 

c. . 

, . 66.5 

58 

48 

38.5 

i— 

— 

( Yeast 

I/. • 

■ • 183.5 

loy 

zoo 

91 

6Z.5 

44 


It is seen that, in all these cases, the less add the liquid was at first, 
the greater the sut»equent increase in acidity. Thus the various yeasts 
are affected in the addification which they produce, by the influence of 
the medium in which they act, quite independently of their own individual 
chamcteristics- 

This condusiQn is of great importance from the practical standpoint. 
Addification has of late been li^tly regarded as a tnpfltia of increasing 
the stiibifity of fermented beverages, and it has been stton^y recommended 
that those yeasts whidi give rise to the highest degree of addily should 
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be selected. It is evident that the influence exerted upon this addifi- 
cation by the original addity of the must should be taken into account. 

above mentioned facts show that this matter is no less important 
theoretically, for the study of the mechanism of alcoholic fermentation. 
Indeed they furnish a practical means of increasing add production by 
yeast, and the writer hopes to show shortly how this method can be em¬ 
ployed in the study of the intermediate products of fermentation- 

309 - /Ualytioal C9iaiaoten of the 1912 Musts in the Canton of Valid, 
Switzerland. 

PORCBBX, P. and Tatfunuz, P. Modta vaadois 1912. — PtocLS-Verbaux de la Soatti Vaudoise 
des Sciences natureUes, No. 2,1913 (meeting of January 8). I^naanne, January 19x3 
This artide gives a summary of the analytical statistics of the 
musts of Vaud in 1912 (i). The analyses dealt with 137 samples. Tte 
dry cdd weather, wMdi on October 16 encouraged optimism, was unfor¬ 
tunately of very short duration, for on the 21st rain fell once more. This 
new damp period produced a decrease in quantity and quality —a rare 
occonence — causing the ripe grapes to rot, while the 1^ ripe ones re¬ 
mained unharmed. 

Itt spite of this, tiie predictions were realized in so far that the sugar 
content of the 1912 musts was, on the average, very similar to that of 
those of 1911. The following table shows the ^fEerence in this respect 
between the musts of 1912 and the wines of 1911. 

District of Ai:fk-YiiOtne-VtJietteMoe. 

39 aampla of xgxs 39 of 19x1 

mngt*. innca.) 

Sugar % O MnragM iteg Alc o hol % 

33.3 13-2 

15.0 8.8 9.+ 

19.x II.X XO.6 

Distnci of la C^e 

4S ttmplei of xgia 4X sanqilei of igix 
anata. TOiea. 

ao.x J1.9 xx .7 

13.7 7 5 9-6 

x 6.5 9-7 10.S 

Distrut Of Lawiux. 

3X aaxni^ of zgza 

Majanmm .30.3 x2.o 

Jgnfamm.13.8 8.x 

Avtsast .x7<4 10.2 


iJEcL). 


35 aa mpl ea of a 9 » 
vfaiai 

12.5 

9 ^ 

xx.x 


Wa-riniTmi . 

yfalntTim . . 

Average. 


Wn-rntt^titn . . 

TtUnttn-mri , . 

Avexaee . . • 


(x) Pot the 19x1 musts and wtaesof Vand, see No 713, P, April 19x2. 
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Disinctof Mo}ies. 



X4 Hunpla of 1913 

xa Btmplei of 19x1 
wmea 

AfaTtmntn 

X69 

105 

119 

XTitutniim 

13 6 

80 

88 

Average 

15.3 

90 

99 


Dtsrntt of Vevey-ilontreux 



IS samptea (rf 19x3 

31 samito cl xgix 
vnnea 

Wafiniiim 

IQ 6 

II 5 

119 

ATmitmiTn 

134 

9.0 

93 

Average 

175 

ro3 

too 


As is sliowa by these figures, the average alcohol content of the 19x2 
wines in two of the districts is superior to that of the wines of 1911, while 
in the three other districts it is inferior; the differences vary between 
4-0.5 per cent, and —0.9 per cent. 

Acid content. — The season of 1911 produced wines in the Canton 
of Vaud which were abnormally deficient in adds, while those of 1912 
had a very high add content. The figures have not yet been ^erally 
recorded, but the statement refers not only to the Swiss vineyards, but 
also to those of the rest of Europe, with t^ exception of the southern 
parts of Italy and of Spam. 

The adhty of the musts from Vaud which were analysed varied 
from 9.8 gr. to 16.4 gr. per litre ; in the greater number of the samples, 
it was between ii and 13 gr. per litre. It is an interesting sdentific 
fact, which has been recorded fairly regularly, that when the fruit 
ripens with difficulty, the aridity is due essentic^y to malic add and not 
to tartaric add or add salts. 

Usually the malic add in wines is split np by the action of a microcoo- 
cus into lactic add and carbonic add. This causes a decrease in the arid¬ 
ity independently of the settiing of the tartrates. At the end of 
January 1913, this malo-lactic decrease was not yet perceptible in the 1912 
Chatnp-de-rAh: wine, though it contains 6.3 gr. of malic add out of a 
total add content of 13.6 gr. per litre. 

310 - New Materials far Fiyier-Makiiig. 

I. — Nen Sources <il Paper {Hedydnim coromartm Eoea and Allies) — Royal Botanic 

Gardtm»,Keu BtiRdm of MKcelloiteous Information, g,pp. 373-378 1912 

2 --Marram Grass for Faper-malong. — J&ul, p 396 

3 — Eqieinments with New Materials lor the Mamilacture of Paper. — BuUetm of the 

ImperialInshtute.Vol X,No 3,pp 373-380 IfOndcn, 191J 

I. — Hedychium coronarinm (Zan^beracese) is a native of India, 
being distdbuted from the Himalayas to Ceylon and Malacca; it is also 
xecxi^d from Central America, tbe West Indies, Mauritius and West 
Africa (Corisco ]^y). In some of the States of Brazil it has ion wUd, 
being especially abtmdant at Morrettes in the State of Parana, where it 
has covered a large tract of swampy country. In Brazil, tbe plant grows 
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thickly and completely covers the land. The stems are said to reach a 
height of I to 1% metres (3 to 5 ft.) and to be about 2-4 cm. m thickness ; 
on the margins of streams, howe\%r, the stems grow as high as 2 metres 
(6ft. 6 in.). After cutting down the stems, some 4 to 5 months must 
elapse before they grow again. 

Paper has been made both from the dried material received from Bra- 
al, and from fresh stems supplied from Kew. The paper in both cases 
was found to be identical, and the plant seems likely to be a valuable 
source of material for the paper-maker. The fibre has great tensile 
strength, the " breaking length ” being from 9 000 to 10 000 metres. 
The elasticity and folding qualities of t^ paper are exceptional. It can 
be made to bear ink and possesses parchment qualities without any spe¬ 
cial treatment. These properties are due to the presence of cells of a 
semi-gelatinous nature, which are associated with the fibre ; the amount 
of th^ cells in the unbleached paper is 17.3 per cent. Cellulose in stems 
when air-dried 41 per cent.; length of fibre m unbleadred Hedychium 
2.61 mm. 

The writer gives a description of paper-making and of the physico¬ 
chemical properties of the fibre. Hie concludes by saying that owing 
to the remarkable qualities of Hedychim it seems Hkely to be in consid¬ 
erable demand in the near future. 

The stems of Afnomum hemisphericum and Alpma fnOans ( 2 n- 
giberacese) were also examined as to their paper-making qualities. The 
former is a native of Java; the latter is recorded from Hong Kong, For¬ 
mosa, Cochin China, the Bastem Himalaya and the Malay Peninsula; 
it is also known from the West Indies, Guatemala, Venezuela, Surinam 
and Brazil, The stems of Amomm reach a height of 5 metres (over 
16 ft.); those of AVpima are stated to be 2.5 to 3 m. (8 to 10 ft.) high. 
The latter plant would probably form dense thickets in swampy country. 

Yield of unbleached paper: from green stem, Amnumum 7.44 per 
cent., Alpinia 5.93 per cent., and from the dry stem respectively 58.2 
and 50 per cent. Both plants are suitable for making white and brown 
paper, but they axe considembly inferior to Hedychium, being devoid 
of the self-sizing property of the latter. 

2. —Marram grass {AmmophUa arenaria Link.). This plant 
grows on the sandhills on the coast of Great Britain and acts as a very 
valuable sand-binder. Eiq)eriments in papei-makbg have been made 
with maiiam grass, which possesses quite useful qualities in this direc¬ 
tion. The yield of unbleached paper from the green stem was 17.7 per cent, 
and that from the dry stem 31.4 per cent. The average length of unbeaten 
fibres contained in ihe pulp was 0.65 mm. 

3. — The following table ^ves a summary of the results of the ex¬ 
amination of new materials for the manufacture of paper undertaken at 
the Imperial Institute (London). 
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1 

1 

Wdd at palp (dried 
at ioo-itc>C}. 

£• 

s 

MatcTtal enmined 


1 

•3 

£ 

1 

1 1 




1 - 

1 * 

Peroen- 

of*^od 
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tage 

of material 
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1 

11 

«s 

s 

SI 

3 

■S 


% 

% 

% 

% 

% 

% 

am. 

Papyrns (stems) from R. Africa 

13.6 

8.6 

31-4 

26.3 

30.7W 

2.3 

1.3* 

Papyrtt® (otema) from the 

13-8 

6.9 

34.2 

29.4 

S.vi?) 

2.9 

i »32 

Artmdo Dontutbom the Trans¬ 
vaal . 

13-4 

2-7 

27.6 

239 

— 

4.8 

O.X5 

Ariduto sp. Traxavaal. . . . 

9.0 

27 

28.2 

25.6 

25 .ie) 

2.3 

0.86 

'* 2npa ” (petiole and fibre) 
from the Mah^ States . . 

ai.5 

14*2 

X3.8 

X0.8 

X 2 . 6 (^) 

8.4 

1.4* 

Bonunus ftabeU^er (leaves) 
from Mozamblqae .... 

1 to.3 

4 * 

48 « 

43W 

— 

— 

3 

BronuiUa (leavra) from Braadl. 

M 3 1 

7.2 

21 

(about) 

x8 

(about) 

— 

— 

0.89 

Algedan Esparto. 

1 8.8 

3 « 

32-3 

29.5 

32 (») 

1-3 

1.14 


(x) Penentaie at ddei matirttel . — (a)Perccntatge d matarial as recdved.— (3) 


All the jBbiotis matedals entunemted aie capable of conveision into 
pulp snitaUe for the mamifactore of paper, thottgli in some cases it is 
not known whether they conld be to advantage on a commercial 

scale. The raw materials wotdd probably not realize more than about 
£ 3 ton in the United Ejngdom, and it is therefore very unlikely that 
they conM be profitably exported, especially in view of their bulky na¬ 
ture. For this reason, in conjunction with the fact that they furnish 
somewhat small yields of pulp, the best way to deal with these fibrous 
products would be either to convert the raw material into " half stuff 
and export the latter, or to employ it locallyfor the manufficture of paper. 








PUNT DISEASES 


GENERAI, INFORMATION. 

311 ' Report for Presentation to the Ghent Ctongress of 1918 , Bespeoting LamsunvB 
&e Plant Pathology Service, by the International Union of Profes- ^ 
sional HorticaHorista. 

Skei, a. db (Pt^ent deJa Cbambre syndicate dea Htaticulteuxs Bdges, Gai^). Sapport pQg ^ 
atir te serrice pliytcqiatliblog^qtie de I*?. E. P. I. — Union Horiuote Pro/essionmUe /«- pbotbciuin* 
i^fnaftoHote, V. H. P. I., Rapports pour U Congrh de Gaud en 1913, prtsentis park PH- of mam. 
stdeni, H. Muller, Lan^r, pp. 17*19 (n. d.}. 

By means of dfculais and its annual report for 1911, the “ CJhambie 
Syndickle des Hbrticulteurs Beiges " has published in detail the proceedings 
of the Bbrticttltural Cox^ess at l^uxemburg. The above-mentioned 
Chamber has drawn the special attention of the Belgian Oovemment to 
the changes in the transport service suggested by the Berne International 
Congress and to the institution of a Service of Plant lithology. The in¬ 
formation thus furnished has been given due considezatiQn by the Belgian 
Government; the law for the establishment of a Service of Plajnt Pathology 
has been passed (i) and, on the occasion of the nezt Railway Convention, 
the Government will as far as possible try to meet the wishes of the horti¬ 
culturists. 

Propa^da work in the same direction is in progress in France under 
the auspices of the “F 4 dfeition des %ndicats Hcnticoles de France.” 

The writer insists upon the necessity of similar work being done in every 
country; for only in this manner will the International Union of Profes¬ 
sional Hbrticultuiists be able to carry on efBkdently its intemational work. 

The “ Chambre Syndicale des Hbrticulteors Edges ” has interested 
itsdf much iui the creation of a Plant Sanitary Service, and has always 
endeavoured to keep the plants and horticultural products of Bdgium 
from cryptogamic diseases and from injurious insects; providing its mem¬ 
bers with instructions and means of combating th^ pests. By pro¬ 
fiting from the attempts made in other countries, the Chamber has elabo¬ 
rated a scheme, whi(i seems to embrace the prophylactic measures neces¬ 
sary for all lands. The Lusemburg Congress unanimoudy adopted the 
inspection project put forward by the Bdgian Syndical Chamber, and 

(Ed.). 


x) See No. 66, B. Jan, 1913. 
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passed a vote e35)iessiiig their wish that the Service of Plant Pathology 
should hecome general throughout Burope. The same Congress voted 
that all crops should be placed under the care of inspectors whose duty 
should also include imparting practical instruction to growers regarding 
methods of controlling plant diseases. Such a service, but placed upon a 
broader basis, has been establisbed by the law brought forward on March 
26,1912, and approved by royal decree. 

Phytopathological regulations were sanctioned in Holland by the law 
of March 29,1909. A Service of Inspection of Horticultural Products was 
established in Prance by the decree of May 1, 1911. Plant pathological 
inspection in Great Britain is governed by a series of regulations (i). 
The United States have special laws for every State of the Union (2). 

The writer suggests that each of the syndicate Associations of the 
International Union of Professional Horticulturists should be requested 
to furnish an account of the Service of Plant I^thologj in its particular 
country (3). Once the text of the different laws was obtained, it would 
be possible to coordinate them, arrange them under a general head, and 
prefer to the different Governments an official request for the establish¬ 
ment of a Plant Sanitary Service, which should be alili^ in all the affiliated 
countries, and make oMgatory that all horticultuial products when ex¬ 
ported should be furnished with a certificate of immunity. This certifi¬ 
cate should be drawn up according to one model, as in the case of that 
adopted by the International Phylloxera Convention of Berne (4). 

3x3 - Beocee ocmoenuiig the Beorganisatioa of the Service of Fhyto- 
pathologioal Imveotlon of HozticaltozBl Prodnoe in France. (5). 

Dfecret pcfftant nxnigaiilsatioa du Service A’iaspecticai phytopatholoidque de la produc¬ 
tion Iiortiade en Fkunce. — Journal offiad de la RipvbUque frangaiae. Year 35, p. 857. 

Patia, January 26, 19x3. 

The President of the French Republic issued the following decree 
under date of January 16,1913: 

Articie i. — The work of the Service of Phytopathological Inspection 
•of Horticultural Products instituted by the Ministry of Agriculture by the 
decree of May i, 1911, has been moffified and determined as follows : 

Aft, 2. — The Staff of the Service is nominated by order of the Ministry 
within the limits of the appropriation for this object in the Budget of the 
Ministry of Agriculture. It consists of: a) A chief inspectc^, the Head of 
the Service, to whom is entrusted the direction and scientific control of 


(i) See No- 1676, B. Dec. 19x3. 

(3) See No 182, B. Feb. 1913. (£<*.). 

(3) See in this coimecticm: L’or^anisafion actuellt du service de prctedion contre Its maJa- 
4ies dea pkmfes a les insectes naislNes dans les divers pays, — Rome, lutemational Insti< 
tttte of Agricoliute, 1911. {Ed.). 

iir) See: CuBo^u, G. The Basis of an laternatioinal Agreement for the Coatcol of Plant 
DiseaBea. B. Nov. 1913, pp. 3349-3334. {Ed.). 

(5) See abo No. 1604, B. May 19x1; No. 3084, B. Ang.-8ept.-Ocl. 1911. {Ed.). 
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each of the branches of the Service, the superintendence of the work of 
the inspectors and assistant inspectors, the furnishing of necessay instruc¬ 
tions to these officers to enable them to carry out all the investigations re¬ 
quired by the present decree, and the supplying, when required, of the certi¬ 
ficates of phytopatholo^cal inspection, b) An assistant to the chief in¬ 
spector, whose duty it is to assist the principal inspector in his work. 
c) Temporary agents, with the title of inspector, entrusted with visiting the 
horticultural institutions committed to their care to see that the planta¬ 
tions are in good condition, that produce despatched thence harbours no 
insects known to be injurious, and no cryptogamic diseases capable of 
spreading, and if necessary, to provide certificates of phytopathological 
inspection, d) Temporary agents, bearing the title of sub-inspectors and 
capable of supplementing the inspectors of the Service in the branch which 
is especially entrusted to them. 

Ari. 3. — The officers of the Phytopathological Service are required 
to ensure, within the limits of the present decree and the liilinisterial ins¬ 
tructions, the supervision of those horticulttual establishments and branch 
institutions entrusted to them. When on inspection tours, the inspectors 
must be provided with the card proving their identity; this they receive 
from the Minister of Agriculture. 

Art. 4. — The inspectors and sub-inspectors are proposed by the chief 
inspectors and nominated annually. Thar number varies according to the 
requirements of the Service. The conditions for recruiting inspectors and 
sub-inspectors are settled by miuisterial decree. 

Art. 5. — The work of the chief unspector and his assistant is settled 
by Directors of State Scientific Institutions nominated by the Minister of 
Agriculture, who will also apportion to each individual his special task. 

Ari 6. — The chief inspectors, inspectors and sub-inspectors nominated 
under the present decree receive in remuneration of their services and for 
their travelling espenses a sum which is not subject to the deductions pre¬ 
scribed by the law of June 9,1853, in the case of civil pensions and is calcu¬ 
lated according to a basis filx^ by the decree of the hMster of Agriculture. 

Art. 7. — The eapenses eutdled in the phytopathological inspection of 
horticultural products are stated in a special clause in the budget of the 
Ministry of Agriculture. They are apportioned among the persons inter¬ 
ested in the following manner: the fir^ charge of the espenses is covered 
by a fiosed annual tax of fii, levied upon each controlled horticultural estab¬ 
lishment, and the surplus is divided in proportion to the market value of 
the products for which phytopathological certificates have been granted. 
The portion to be contributed by each horticulturist is recovered by means 
of taxes levied and collected by the Minister of Agriculture, even in the 
case of total or partial refusal of certificates of phytopathological inspection. 
These sums are entered under the head of " Various contributions to the 
budget ”. 

Art. 8. — Every horticultarist who wishes to submit his premises to 
phytopathological inspection must apply to the Minister of Agticulture 
before April i of each year, writing his request upon stamped paper accord- 
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ing to the piesciibed form and pledging himself: a) To confoxm absolutely 
to the instructions of the MinisteT of Agriculture, or his lepresentati-ve, 
in all matters concerning phytopathological inspection, h) To state in a 
declaration accompanying his request the precise situation of the planta¬ 
tions to be inspected and the approximate area of each, c) Not to include 
among plants which he sends away, any from unsupervised plantations, 
without furnishing to the inspector in his district entrusted with suppljing 
phytopathological certificates the name and address of the nurserymen fur- 
ni^dng the said plants : the establishments of these nurserymen must be 
entered on the lists of jAytopathological inspection, d) To send with each 
request for a certifkate of pathological inspection a certified copy of the 
consular envoice accompanying the goods which tallies with his book¬ 
keeping entires and gives the detailed and total value of the plants sent. 
6 ) To provide the ofiBders of the service charged with visiting his establish¬ 
ments with all necessary assistance in the discharge of their duties, f) To 
pay at the prescribed intervals the amount which falls to his share of the 
expenses incurred in the organization of the Service of Phytopathological 
Inspection, in accordance with the provisions of article 9 of tibe law of 
Dec. 16,1910 and of article 2 of the present decree. 

Art. 9. — The State assumes no responsibility for itsdf and its agents 
as regards the possible results, either to the horticulturists or to any third 
party, of the organization or working of the Service of Phytopathological 
Inspection provided by the present decree, or as to the acceptance or re¬ 
fusal by foreigners of the certificates of phytopathological inspection. 

Art. 10. — As soon as the ofiSdals and agents of the Service are aware 
that the horticulturists have not fulfilled all their engagements, they must 
at once inform the Minister of Agriculture, who will decide upon the neces¬ 
sary measures to be taken. 

Art. II. — The Mauiisters of Agriculture and of Finance are entrusted, 
in their several capacities, with the execution of the present decree. 

3x3 - Royal Deoiee ooncemlng ilie Intcodnotion into Libya ot Woody, 
Agrioiltazal, Fonest and Ornamental Plants ooming hom title King¬ 
dom of Italy. 

Kes^o dccreto n^oenlante rinirodiwone bi litAa deile piante xt^use, agtBiie.foicstali, 
oroamentaH ptovenienti dal Regno dltalia. — GazOta uifiatde del Setfno d^Itaka, Year 1013. 
No. 33, p 805. Roma, Febnuuy 8,19x3. 

His Majesty the King of Italy, consideiing the Law of July 6, 1912, 
No. 749; considering the Royal Deiuee of November 20, 1912, No. 1205 ; 
on the proposal of tiie Mi n ister of the Colonies in accord with the Minis¬ 
ter of Agriculture, Industry and Commerce, has, on February 2, 1913, 
decreed as follows: 

Alt. I. — The introduction into Libya of woody, agricultuiaL forest 
and ornamental plants coming from the Kingdom of Italy is forbidden 
unle® said plants be accomptuded by a certi^te of origin issued by the 
municipel authmities and by a certifircate guaranteeing thdr immunity 



and ADiimisasATivB hbasdsks 


481 


from such diseases as would endanger the produce of plants cultivated 
in the Colony. 

Art 2. — Such declaration will be issued by the Royal provin¬ 
cial autiphyllosera delegate or by the technical delegate of the anti- 
phyllozera association, according to the single text of the I^ws, June 6, 
1901, No. 356, and July 7, 1909, No. 4^, on the Associations for the de¬ 
fence against phylloxera, or by the Directors of Stations or of I^ibor- 
atories of Plant Pathology or of Agricultural Entomology. Horticul¬ 
tural establishments, schools and ^rdens which are inscribed in the offi¬ 
cial list which is published every year by the Iffinistry of Agriculture 
are exempted from the obligation of presenting the certificates men¬ 
tioned in the preceding article. 

Art. 3. —As tor vines, the introduction of rooted cuttings or root¬ 
ed plants is absolutely forbidden. Only the importation of cuttings is 
allowed provided they be accompanied by the certificate mentioned in 
Art. I. 

Art. 4. — Plants coming from abroad are subject to the provisions 
set forth in the Antiphylloxera Convention signed at Berne on Novem¬ 
ber 3, 1881, besides which their immunity from diseases other than phyl¬ 
loxera is to be recognized by an expert before their introduction is allowed. 

Art. 5. — Plants found infected by the diseases mentioned in Art. i 
shall be destroyed and the owner shall have no right to any indemnity. 
The Minister proposing this Eaw is charged with the execution of the pre¬ 
sent Decree. 

3x4 - New Zealand Prohibition against GrowibgaU 

The AjriejiHwal GasOte or New South Wales, VoL jOSJlU, Fart la, p. X043. Sydney, 
December 191a. 

The New Zealand Government has issued a proclamatiou prohibiting 
the introduction into the Dominion of any fruit or plants infected with 
the disease known as Root knot, l^iry root, or Crown-gaU {Bactmum 
iumefaoims). Ji any plant, fruit, etc., affected is introduced or attempted 
to be introduced, it and any wrapping, etc., will be re-shipped or destroyed 
at port of entry. Re-shipment, however, is conditional on the approval 
of the inspector, and, in the event of destruction, the fees for such destruc¬ 
tion are payable by the person in charge of the consignment. 

3x5 -* Bhodesiwi Bestriotkm on Poteioes. 

The Union of South Africa Govertment Gasette, V6I. X, No. ago, p. 783. Ftetoria, 
November 5, igxa 

The Southern Rhodesa Government Notice No. 319 of 1912, dated 
3rd October, reads as felbws: 

Any consignment of potatoes imported from other parte of South 
Africa or from oversea, if found on inspection to be infested with the p^ 
kDOwn as “ root gall worm “ {^deroiera radioicela), will be refused admit¬ 
tance to Southern Rhodesia or destroyed. 
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BACTERIAL AND FUNGOID DISEASES. 

3x6 - Bfleoi of the Time (rf Sowing upon the Snioeptihility ol Wheat 

to Bunt (TllleUa Tritiei). (i). 

MtRTBRAii, O. Sulla recettivitil del frumento per la caiie in rapporto al tempo di semina. 
— RnidicwiH idle seiule idia Reale Accademia da Lincei, Classt dd Seienu ftsiehe, mate- 
maRche e fOturaU, V61. XXI, Part 13, pp. 8^5-878. Rome, xpis. 

Prom experiments made by the writer in 1909 and 1910, it appeared 
that the temperatore at the moment of sowing and during the days of the 
first phases of the development of the young plant, has a decided influence 
upon the susceptibility of the wheat itself to the attacks of TiUeiia Triad 
(Bjerk,) Wint. In order to test this statement further, the writer repeated 
the experiments in 1910-1911 and in 1911-1912. In the first season a 
winter wheat (Cologna) and a spring wheat (lifeizuolo Veronese) were used, 
and in 1911-1912 Gentil Rosso and Marzuolo Americano Rosso. 

The results of the investigations and observations of these four years 
show that: 

a) A seed wHchis seveidy infected with the resting spores of TiUeHa 
does not necessarily give rise to a plant which will be attacked by the di¬ 
sease. The lactor which in this case determines the susceptibili^ to the 
parasite, is the temperature at the time of sowing and during the days of 
the MLrly phases of development; the more rapidly the wheat grows the 
better it escapes from the attack of the parasite, and viceversa. The same 
seed can produce 0 per cent, of infected ears in the first case, as against 
80 per cent, in the second. 

, b) No treatment of the seed will thus ensure immunity from the at¬ 
tacks of bunt. But in practice, it is wise to apply some treatment to the 
seeds in order to destroy any bunt spores which may chance to adhere 
to the integument of the wheat; this is the more ui^t, when it is desir¬ 
able, or necessary, to sow late in the autumn or very early in the spring, 
c) The application of an adherive substance (such as is eflected by 
immeiang the seeds in a solution of copper sulphate and spraying them 
repeatedly with lime) does not ensure complete immunity from TiUeHct 
in the case of every plant, as it may be attacked mther by spores which 
afterwards adhere to the integument, or by those with which the emanat¬ 
ing seed comes into contact in the soil; nevertheless a considerable number 
of spores are rendered innocuous by the proloned fungicidal action of 
the copper compound. 

The decided influence of the sowing time upon the susceptibility of 
wheat to bunt would explain why in past 3?ears, wbm the seed com received 
no treatment, seasons when the parasite was rife alternated with those when 
the crops were almost free from its attacks. The years when the parasite 
caused great havoc were those when the plants grew slowly during their 
first pha^ of development, 

{Ed,), 


(i) See aJso No. 1679, jB- Dec. iQia- 
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The observations made also suggest that vriben it is vnshed to deter¬ 
mine the eflScacy of a fungicide or special method of TiUeMa control, it is 
well to sow the treated seed either late in the autnmn {in the case of winter 
varieties) or very early in the spring (for spring kinds), in order that the 
plants may be as susceptible as possible to the attacks of the parasite. 

317 - Lime-Solphtu Washes in the Control of Fnmagine sod Olive 
Seale (i). 

Cal^bbesi, G. a. Ja poltiglla soIfo-caldca|iiella lotta contro la fimiagglne e lacocdni* 
Qlia dell'olivo — II CoUtvatore, Year 39, 27o. 1, pp. 19*30. Caaale Monferrato, January, 
10, 1913. 

In 19x2, control experiments of fuma^ne and the olive scale were made 
at Vasto (Ahruzzi) with lime-sulphur washes (formula of the Royal Esperi- 
mental Station for the Cultivation of Citrus and Fruit Trees at Acireale, (2), 
Sicily). 

Four applications were made; the first was carried out in three distinct 
zones of the oliveyards, which served as an e^rimental plot and 8,6 and 
4 per cent, solutions were respectively used; in the sub^quent spraying, 
solutions weaker than two per cent were spayed on all the trees. These 
treatments were repeated on each reappmance of the scales. 

The scales have almost entirely disappeared from the experimental 
olive-yard; the fumagine attack was so far advanced that there was no 
hope of curing the disease, although the wash had the efi^ of slightly check¬ 
ing its development. 

A 4 per cent, solution of this wash was aho applied to some trees which 
had been grafted three years previously and planted in tbe sprii^; no 
scorching or other bad effect was noticeable, even on the young buds, wbidi 
were very plentiful. 

These experiments will be repeated, on a larger scale, during 1913, 


3x8 - The Diseases ol the White Lupin in the State of Sao Paalo 
(BEaaU). 

Bcoomb, Gbbqobio. Tremofo bianco e anas mokatiaa. — Seaetaria da AgrhuUim, 
Commerdo e Obras PifbUeas do Estado d$ Sao Paulo, Baletin dt AgneufiKni, Series 13, 
27o. 5, pp. 437-433, 3 flga. Sfto Panlo, 1913. 

Amongst the plants cultivated in the State of Sao Paulo, Brazil, the 
white lupin [Lufpvrm dBm, “ Tremoco hranco ”) occupies an important 
position, especially as a green manure for coffee, vines, etc.; further it is a 
plant wMch grows very well and does not fear drought. 

On the estate of the Agrictiltural Institute of Campinas, this plant is 
attacked at all its stages of development by a disease c^ed by the writer 
anthracnose, and due, according to him, to a new species of Gheosporium 


(i) See also No. 973, B. Jnne 1913; and No, 1345, B. Ang. igtsi, 
(a) See No. 733, B. 1913. 


{Ed,). 

lEi.). 
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{G. Lupifuts sp. nov.); the hybrid of the same white lupin grown at the 
rampitias Institute proved resistant to the disease. 

The first sign of infection is the appearance of blackish patches at 
the base of the leaves; these spread all round the petioles and cause the 
withering of the leaves attacked. The disease shows its presence first on 
the stalks by a black discoloration of parts of the cortical tissues, followed 
by formation of concave black patches. When these extend much over 
the stem, the plant dies and the roots rot. 

According to the statement of the writer, the parasite may cause the 
destruction of 90 per cent, at the plants. 

As the use of remedies is impossible, the following preventive measures 
may be recommended: a) the cultivation of resistant varieties ;&) the re¬ 
jection of seeds frominfe cted plants; c) leaving unsown soil whidh has been 
infected by the fungus during prece^g seasons; d) the scrupulous obser¬ 
vation of good cultural methods. 

The vniter has further observed that the white lupin and its hybrid 
are often attacked by Hetarodera radidcola. This nematode does not cause 
the death of the hybrid it was found that the dead plants of white lupm 
were always infected alw by Gioeosporiim. It ther^re seems probable 
that Heterodera merdy wakens the plants upon which it lives and pre¬ 
disposes them to fall victims to fungus parasites. 

For the control of the nematode the writer advises, amongst other 
means, a change in rotation and the practising of good agricultural methods. 


INSECT PESTS. 

3x9 - The Natrition OomditiaDB of Certain Lame d Diptera, which 
axe Parasitio on Fmtt. 

EIeiun, D. Stmctaire du pharynx eu tonctian du r£ginie dies les latves de DipUres 
cydorhaphes. — CoM^ f gains ybdotmdmes its Skmces is VAeadims iesSdgn- 
«s, Vd. 155, No. J16, pp. x 548'I5JO, figs. Paris, December 33,191s. 
n>. Sot les ccnditlcas de nutrition de cenaiues larves de Diptires paradtes de frnits. 
— Cotn^ rgniMs Miomdasrss dss SAmess is la SodM de Bwlo^, VoL DXXIV, No. 1, 
pp. 34*36 Foils, January 10, X913. 

In his first article the writer showed by reference to numerous ex¬ 
amples that the larvae of certain Diptera, whether parasites of plants or ani- 
maib, or predatory and carnivorous in th^ haHts, in short such larvae 
as generally live upon live tissues, never possess chitinous ribs or longi¬ 
tudinal folds in their pharynx These special structures on the other 
hand are always present in the pharynx of saptophagous larvae, which 
feed upon decomposing animal or veg^Ue matter. In the same family 
larvae con be found with and without these ribs accoidiug to their manner 
of living. 

Amongst the Trypeiidae, the writer has studied the larvae of Trypeta 
sp. and of Urophora sp., both parasites on the capitula of Centaurea: 
'^or jharynx, like that of all other parasitic larvae, is without ribs on 
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the ventral wall, which is completdy smooth. All the Trypeiidae of which 
the lar^ are known have been observed to be parasites of different plants, 
attacking the stem, flowers or fruite. 

Amongst the larvae found on fruits (which the writer especially deals 
with in his second article) several are known to do much injury to crops ; 
their life-histories and the methods of their control have been the sub¬ 
ject of much research. 

M Keilin has recently been able to examine two of these larvse 
Anasirepha ludens Lcew, Irom the ripe fruits of Pstdiutn from Costa Bica, 
and Dacus oleae Meig , which, as is well known, damages olives. Contrary 
to his previous observations, the writer found that these two larva possess 
well-developed ribs Uke those of the saprophagous laivse. Thus, in the 
family of the Tiypetidae there are larvse {Trypeta and Urophora) which 
have no ribs, and others {Anastrapha ludens and Dacus oleae) which have 
a phar3mx furnished with these longitudinal folds. 

In order to explain this fact, it is necessary to suppose that the condi¬ 
tions of life in the fruits are from some points of view analogous to those 
of a saprophagous existence, in which case it is requisite to determine 
the particular conditions which bring about this convergence. 

Two contingencies are possible: a) The diastases of the fruits may 
exerdse an important function in the joeparation of the nutritive medium 
of the larvu; these diastases, having be^ derived from the cells which 
were punctured by the ovipositor of the female at the moment of egg- 
laying, may begin to digest the vegetable tissues situated near the egg, 
which in the case of the olive is surrounded by a brownish zone. The 
larva, once hatched, destroys the cells in excavating a gallery and thus 
would continue to provoke the emission of diastases. 6) Or, on the other 
hand, the diastases may not be derived from the fruit cells, but may be 
produced by the micio-orgaDisms introduced by the ovipositor of the fe¬ 
male fly and carried on progressivdiy by the larva while making tun- 
nds in the fruit, when the grub would be truly saprophagous. These two 
possibilities are not contradictory, for it is very likely that the nntritive 
me£um of the larva is prepared both by means of the fruit diastases and 
by those produced by the micro-organisms which were introduced with 
the egg. 

It seemed to the writer that observations and experiments made 
in situ were necessary to decide this question, interesting alike from the 
Inolo^cal and practical standpoints. It worfd be necessary to study 
carefully the manner of feeding of these larvse, in order to ascertain, for 
instance, vdiether the larvae of Anasirepha htd^ and of Dacus oleae can 
derive nourishment from the fruits vrithout the intervention of a micro¬ 
organism : if this is impossible, it should be discovered whether this micro- 
oiganism, which is indispensable to the existence of the larva, is not always 
present on or near the fnrit. in the latter case, the destmetion of the micro 
organism would be another means of controlling the destructive insects. 
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320 - The Oontiol of Gras^ppen in Sonih Alrioia (i). 

C&si^ G. La Intte ooutie lesaaoterdlesdans les pays de TAMqne da Sad. *- CoJonU 

d$ Madagascar st Diptaiaacts, BuOsHn ieonomique, Year is, sod. Half-Year of 1912, 

No. 2, pp. 163-166. Tananarive, zgxa. 

In 1908, a special commission yras appointed vnth the approval oi 
lyord Selbome, the then Commissioner lor ^uth AJEtica, to decide as to the 
measures to he taken to prevent an invasion of locusts. The Commission, 
persuaded of the necessity of instituting a vadespread preventive enquiry 
in all the colonies and territories under its supervision, especially as regarded 
the appearance and elective methods for the control of these pests, estab¬ 
lished the " lyocust Bureau” for the study of the conditions ot develop¬ 
ment of this insect. 

Hie British Colonies, the Territories of South Africa and the Govern¬ 
ments of German South-West Africa and of Portuguese East Africa 
shared in the support of this bureau. Hie British possessions included 
the C^pe of Good Hope, Natal, the Transvaal, the Orange River Colony 
(now forming togeth^ the Union of South Africa), Southern Rhodesia, 
and the Protectorates of Bechuanaland, Basutoland and Swariland. Experi¬ 
ence had shown that the appearance of locusts within the territory in- 
dnded in the above-mentioned provinces depended on flights occurring in 
the bordering conntries not within the sphere of British influence; thus the 
Commission was obliged to obtain at least annual reports on the conditions 
of existence of the locusts in the respective territories of the Governments 
of German East Africa, Nyasaland, N. E. Rhodesia and N. W. Rhodesia. 

All the administrations took part in the work of the Bureau and all 
information relating to the flights of the locusts was sent to the Secretary 
of the Bureau at Pretoria. 

The information thus obtained from various sources, was entered by 
means of conventional signs on a plan. At the end of every month, the 
Secretaiy sends to each administration a sruall plan of South Africa begm- 
ning at lat. loP South, showing at a glance the conditionof the development 
of the locusts in the entire district. All the ofQcials of the colonies inter¬ 
ested have already received postcards with a form on the back, whereon 
may be inscribed the characteristics of the flight (importance, direction, 
condition, etc.}. 

The oommisflon meets annually in May to read and study the reports 
from the difierent districts. The total of these reports for 1909 forms the 
fourth annual report of the Bureau. Two reports from Portugu^ East 
Africa are publi^d by the portion of that province which is under the 
control of the Mozambique Company. Itis to be noted that two vast ter¬ 
ritories. one belonging to the Nyassa Company and the other to the Mozam¬ 
bique Company, though united to Mozambique, yet are practically inde¬ 
pendent of the Government. 

The reports described two species of injurious migratory locusts in 
Sotfth Africa, one with red wings {Cyriocandims septemfascMta) and the 
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otiier brown {Pachyiyhts sukicoUxs)‘, but it is probable that other locusts 
have done damage in South Africa. 

A fd^t of Locusta damna was observed in 1907; some members of 
the I/xmst Bureau consider this species should be referred to the true 
brown locust; further some non-migralory locusts have been confused with 
migratory ones, even by e:q)erts cm the subject. The public is invited to 
submit to the Bureau specimens of any Bight of which the members do not 
seem to resemble either the brovm locust or the true type with red wings 
already known. 

The eggs of the brown locust preserve their vitelity for some years 
(threeandahalf years being apparently the limit) when there is too little 
damp to allow of their hatching, ^owly, but surely, the eggs in the end 
dry up and perish. 

Tae flints of locusts have not always attained the same importance 
in South Africa. The red-winged locusts appeared in Natal about 1893, 
where they had not been observed for fifty years ; locusts onl> began rlrnrg 
much damage about 1890, but from that date the agriculturists have suff¬ 
ered loss every other year from the injury caused by these insects, while 
in the neighbourhood of Johannisburg it was even suggested to give up all 
cultivation of the ground, if the locusts had continued to make thdx ai)- 
pearance. 

Brom the fourth report of the Bureau, it appears that in 1910 the lo¬ 
custs had already effected some damage in tiie German Colony of the South¬ 
west, In 1909, vast fiights leaving the Kalahari desert spread over Cape 
Colony and the Orange Biver Colony and attained the coast between Bert 
BSizabeth and Hast London. The locusts laid their eggs, but strong mea¬ 
sures were taken as soon as these began to hatch ont; and the remaining 
insects fell a prey to birds. 

At the present time, the Commission considers that those districts 
of Africa wMch are under its control are practically secure from serious 
invasion. But it is imperatively necesaiy to exercise the most diligei t 
supervition in order to be able to control the pest should it reappear. 

As the result of e^qwriments, the Locust Bureau expresses its prefer¬ 
ence in the control of these insects for arsenical mixtures applied to the 
locusts at the moment of their emergence from the egg; bnt when they are 
already on the move an aqueous solution of arsenate of copper is more 
efficacious. To this shotdd ^ added a greater or le'-r quantity of molasses 
and of sugar. Apparatus have been snpjJied to all the branch ofikes of the 
administration ; the insecticide ready prepared is put on the market and 
is supplied free or at reduced prices, thanks to Government subsides. 
The control operations were dixe^d by special " locust officers ", assisted 
for the time by soldiers. 

The insecticide destroys at once the insects which it touches, but those 
which are not directly afEected pexi^, bring primmed rither by the grass 
spray^ with solution or by tire dead prisoned locusts. 

The insecticide now used in Africa is prepared under the care of the 
Government in suitable iron lecepiacles containing 1 % gallons, and bearing 

ti* 
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a Special mark and the inscription locust poison. Every vessel contains 
5 Ite. of arsenate of soda vrith 69 per <^t. of arsenic, i g^on of molasses 
and 10 lbs. of brown sugar. To prepare this poison, 200 lbs. of arsenate 
of soda are dissolved in 15 gallons of boiling water and sufficient cold water 
is added to bring the amount up to 20 pilous. Lito each receptacle is 
poured halt a gallon of this solution, to which is added later one gallon of 
molasses, and the whole is carefully mixed. This constitutes the “ Pre¬ 
pared I/icust Poison ”. 

In the circulai of September i, 1909, the Agricultural Department of 
the Transvaal advises the following mixture: 
a) for locusts at least a fortnight old : 


*“ Fiepated Locost Pdiscm **. x part 

Water.66 parts 

b) for older locusts : 

** Prepared Isocost Poiaan *’. i part 

Water.50 parts 

Two labourers can prepare 200 receptacles per day. 

8 d 

Bach reoeptade costs .. o 

The price of the oontents is as follows: 

Molasses . 7 

Axsenate of soda.i o 

Mhring. X 

Simdty e 3 q;ieiiBeB. 3 


Total . . . zsxod 

The solution should be sprinkled as sparingly as possible on the vege¬ 
tation surrounding a swarm of sleejdng locusts, or on a strip of ground some 
yards wide before a swarm on tlm wing; th^ prevents the grass or the 
insects from being soaked with the solutioiu The locusts are attracted 
by the sugary liquid and are usually all killed in the space of a few hours. 

The experiments of the " Eocust Bureau ” have shown that, in the 
absence of All dementary precautions, the cattle of the regions where this 
treatment is applied are not harmed. It is well to take some measures 
to guard against sHn irritation during the use of the insecticide. The 
best remedy is to distribute the liquid in hermetically sealed vessels, all 
ready to be put into the water, and to use a sprayer similar to tiaat used 
£01 spraying vines. 

33 X - Campaign against AgroHs ypsi/oa in India (i). 

CommutdeatwH from Mr. W. B. BIbycock^ Director of AgrtcuUuro, Bohar and OrUm, 

to the IrOgtoatbrnea Indittdo 0/ Agnadturo. 

Tbe campaign against AgroHs ypsilon, which was carried on by the 
lEbtom o lc^ic al Section of the Agrictiitaial College at Sabour during the 

(Ed,). 


(i) dee No. 83, B. Jam 19x3; No. X93, B. Feb. 19x3. 
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last fottr months of 1912, proved a complete success. About 120 000 moths 
were caught during September, October and November. About 10000 
acres of land, which used to yield practically nothing on account of this 
caterpillar will this year give an outturn worth 4 to 5 lakhs of 
rupees. The methods of procedure were: i) attracting and killing the 
moths by means of 2 doz. Andr^ Maire traps and 2) picking ofi the first 
broods of caterjflUars from the first attacked areas. 

322 - Besolts of Ezperimonis in the Oontioi of Olive Fly made in France 
from 1907 to 1919 (i). 

Ch&fbixb. I<a Intte oontre la mouche de Tolive. — Resnltats des expenenoes du Ser* 
vice de I’Oleicaltiire (Annee 191a) — BuOavti mensual de VOifiet de ReniMgiumetas 
a^rieoUs, Year ix, No. la, pp x7o3-x^o7. Pans, December xgxa. 

The writer, who is the Ihspector-Director of the Service of Olive-growing 
iu France, has made many experiments at different places in the Sonth 
of France during the last six years upon the control of the olive fly (Dacus 
oUae). 

These eiq>eriments have led to the following conclusions: 

1. Sprayings with arsenical molasses made from June to October 
reduce the damage caused by the insect; and if applied over large areas, or 
in isolated plantations, the crop is completely protected. In the latter case, 
the number of sprayings may be reduced. 

2. Dry treatment by means of different kinds of poisoned bait spread 
throughout the oliveyards had no ai^neciable effect. 

3. Idixed treatments were successful, but the experiment of 1910 
tends to show that in these the spraying is the only active agent. 

The use of strong doses of sugary washes does not promote, as mi^t 
be feared, the propagation of fumagiae, for the small quantities of molas¬ 
ses sprayed on the trees are removed by the first showers of rain. 

Clearly the practical method of combating the ohve-fliy is spraying 
with a wash prepared according to the following formula : 

MoUwBfs oontaining 2.5 per cent, of arsenate of soda . i5 Iba. 

Water to make ixp. ... xo gaUoiis. 

This mixture should be ap|died to the trees in very small quantities 
(one gallon to Z2 or 15 trees at each spraying) and by means of ordinary 
sprayers furnished with straight jets. 

When the oHveyard, from its extent or isolation, offers unusually 
favourable conditions for treatment, safety can be obtained with two 
sprayings, the first applied at the beginning of July and the second at the 
time when the infesi^ trees chiefly harbour pupae {usually early in 
Septenoiber}. 


(x) See ako No. Z051, J5. Msax3i 19x1; No. 2369, S. Jviy 1911; No. sV^Si B, Aug* 
SepbrOct xgix; No, Tax, B. April X912. {Bi.}. 
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In districts where the crop is late (Maritime Alps, Corsica), it is neces¬ 
sary to watch the evolution of the parasite and, if necessary, to spray a 
third time in the autnmti. 

Olie writer, in conclusion, draws attention to the fact, that under less 
favourable dicumstances than those which attended his experiments 
^reat extent of the oliveyard, its isolation, extreme susceptibility of the 
olivO trees to the parasite), if the protection afforded is not complete, stiU 
the amount of disease is noticeably reduced and the returns thus obt^ed 
from the crop more than compensate for the expenses incurred. 

323 - SRperimentB in the ContEol of ihe Olive Fly by Means oC 
at Poggio Mlrteto (OmbEia) in 1912 . 

GOB:n, O. and P%S 3 ai. 4 C( 2 UA, P. Bsperlenae di lotta controla mosca delle ulive, esegulte 
a Pogj^ iCrtielo cdL sUtema didle oapannette did prof. I/>ttionte e dliette ditiltt Cattedxa 
ambulante di Agticoltuta per la Sabina nd xpxs. — Ultaha Areola, Year I,, No. i, 
PP.Z9-20 Placeoxa, January 15, X913. 

This eaqjeriment was carried out in an oliveyard in the hills of elon¬ 
gated shape and containing about 1100 trees of the Carboncella variety, 
most of which were mature, while aU were in good condition. As the 
oliveyard was not isolated, an attempt was made to protect at least the 
oentr^ portion, by maHng an attifi^l barrier against the olive fly; to 
do this, every tree in the two or three outermost rows was provided with 
two olive-fly traps (** capanette dachidde ”) (i). On each of the other 
trees only one trap was affixed; the total number used was 1200. I*iom 
July 3 to October 10,1912, the traj® were sprayed 6 times. 

On a first visit to the oliveyard, made on September 10, the writers 
found considerable infection in the case of about fifty trees of the zone 
on the south of the oliveyard; but the others were practically free. This 
fact is to be attributed to the presence of numerous buildings on the 
southern part of the oliveyard and especially of brick kilns, which were at 
work throughout the year, and afforded a comfortable and safe shelter 
to pupfiB and adult hyternati^ flies during the winter. Infection to the 

(1) The "capaimetta dacMdda ”, recently devised by Prof. I/nxionte, Dixector of the 
Chair of Asricnltare of Tlvdli (Rams PxtxvtnCe),* is small niM»u-*»r made of tin, oe better 
galvanised inm, 101714111., bent into one or two ridges, and oantaining a small handle of diy 
tviffs, rather locsdy tied together, and proilecting somewhat from the iddes of the 8 hdtei« 
Two pieces of twine, or preferably wire, serve to beep the dielter in shaiie, secure its contentB 
and sospend it ftom one of the hoihcontal branches of the tree. To attract the insects, the 
boodle of dry twigs is sprayed fOnr tx five times dttring the season with a poisonoasmixtiite; 
Prof. I/itrlonte's fotmolais 50 to 60 lbs. liquid g^bocose, albs, azsenite of soda, slba-botlc add, 
3 lbs. botaie of soda and water to tqi to xo gallons. It is that 44 g^TiAtia 0f 

this mixtiire snfBoe for 1000 txBps. The mhetore is sprayed onto the bdgs with a knapeadt 
tqnayer with extension xod; a man can spray 600 to 700 in the day. Bedi trap costs ad leady 
on Uie tree, and may last four to six yeets, especially if made of galvanised ixon. The cost of 
four treatments is about x per tree. The experiments with this system In xgxx-xpxs 

in the provinces of Rome, Pemgta, Pisa, and lecce gave ezceHent lesaUs. Cf. CsascBtxi; A. 
Difesa oontro la mosca deatia. — IJ QdHvatpn, Year 58, No. 36, pp. 393-397, fig. 168. 
Ujonfetmto, Decemherao, xgxa. (Rg.), 
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extent of 25 per cent, occurred througliotit the neighbouring control 
plantations. 

i^rom the final resulte ascertained on the occasion of a visit paid 
on November 10, it appeared that in the outermost zone on the north, 
east and west sides, that is to say in the case of the trees in immediate 
contact with the control oliveyards in which no sort of treatment had 
been carried out, the average infection was 50 per cent. But on proceed¬ 
ing towards the centre and south side, the disease decreased sensibly, 
until in the (antral zone the infection was only 20 per cent. 

The observation made in the southern part, where the trees were 
vigorous and laden with truit, is interesting. T^he infection, which showed 
itself here first and to a somewhat noticeable extent, was afterwards 
evidently arrested in such a manner that at the time of the last visit, 
the olive fruits seemed almost all to be free from the fl.y (5 per cent, 
infected); the writers believe that, though the infection had set in here 
early owing to the presence of the brick kilns, the traps were able to keep 
it in check; and as this part was furtibest from nei^bouring plantations, 
it was less liable to subsequent re-infection. 

In the control oliveyards close by, the infection varied from 95 to 
100 per cent.; and in the rest of the territory of Poggio Mirteto it was 
about 90 per cent. 

Given the conditions of the experiment, the writers consider the re¬ 
sults obtained to be satisfactory and that the traps would yield better 
results with a more extensive zone of protection. 


324 - A Fraotioal and Effleaoions Bemedy against the Woolly Aphis 

(Scbizoaean lan^gera). 

CmoBBL. Abxeor. IiC Pooeroti lasigere: nn temede ptatique et dScace.— Lt Progres 
a^^'ieois et vdteole (EdMon dtf VEst-Cenir^, Year 34, No z, pp. 33 - 53 - 3 fontpdlier, 
Januaxy la, 1913. 

The writer recommends as a remedy against the woolly aphis (ScA*- 
xoruMra lamgera), which is certainly one of the most difi&t^t insects to 
destroy, the use of commercial oil paint, as being a simple, practical and 
economical substance ensuring the destruction of the colonies of aphides. 

The paint can be prepared on the hum according to the following for¬ 
mula : 


linseed oil. •.>•.*7 n»- 

wMteleod. 

oaddc trf tine, lb. 


The mixture is boiled for 10 minutes, and when cold i lb. of turpentine 
is added. paint is applied by means of a brush to all the infected 
parts. As a rule, one application is sufficient; but in order to be qtdte safe, 
two can be made, in the autumn and at the end of June. 

By the use of this remedy the writer was able to save some old apple 
trees, which had been very severely attacked by Schuoneura lan^era. 
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3»5 - Bixadus sieirieoUt an Enemy of Cotfea Arabiea in the Bel 
gian Oongo. 

R. ctmeDil sirienx da Coffta Arabtca an Congo Beige [Bixadvs sierriccit 
Wh.). — Buttam Agncole du Congo BOge, Vol. m, No. 4, pp. 911-917, figs. 587-591 
BrnasdSi December 1912. 

Bixadm sierricola is a beetle already knonvn as a coffee pest in West 
Africa. The insect reproduces itself annually. The adults appear in the 
mn-ming from early October to the beginning of January, on the trunks 
of the coffee trees upon whidi they completed their development, or on the 
neighbouring shrubs. The eggs are laid towards the end of ^ptember 
and probably until the dose of Decemberat 6 to 12 inches above the grour d, 
exceptionally on three-year-old plants, often on those which are 4 or 5 years 
dd, but especially on old trees, whether they are weak or vigorous. The 
writer was not able to observe with precision the length of the egg period 
nor the exact time at which the 3P0ung larvae appear, but he has reported 
the occurrence of some fairly well developed larvae on a certain number of 
trees as early as the second half of li^rch. Anyway, the larval stage, dur¬ 
ing which Bixadus does a great deal of injury, can be divided into three very 
distinct periods. In the first the young larvae, as soon as they are hatched, 
destroy the cortex and the cambium zone by excavating galleries. In the 
second, they penetrate into the roots, where they also make wide tunnels; 
and later, returning to the exterior of the roots, they devour all the cortex 
and part of the wood of the ktter, which become almost completely de¬ 
tached from the tree owing to the successive attacks of fungi, termites, 
the larvae of Elaterids and species of Scarabeids; the tree thus loses its 
stability, bends towards the ground and becomes gradually weaker, while 
the insect pursues its work of destruction. The trees, however, react by 
making wound tissues from which numerous adventitions roots develop, 
only to be destroyed in their turn by successive generations of Bixadus 
assisted by the previously mentioned pests. 

The coffee trees in consequence become chlorotic, their Iruit does not 
ripen and after some years of repeated attacks they die from eshaustion. 
At the dose of the third period, the larvae ascend once more to the base 
of the stem and remain in the ligneous and cambium zones, but espedally 
in the former. 

At the end of Argost and the beginning of September, the larvae 
begin to pupate; the pupal period varies from 30 to 45 <kys (40 to 45 days 
in the case of males). . , . , , , 

Means of control: the.l^ JB lie capture of the insects at the com¬ 
mencement of the rainy season i[Octoiber). The direct destruction of the 
larvae is difficult and little practised, but it is well to hunt for the grubs 
during the first period of thdr existence. The writer has made experi¬ 
ments against larvae in the third period of their development by injecting 
carbon disulphide, but with little success as tibe pests are protected in ibdr 
galleries by plugs made of scraps of wood. 

To meet with success in the attempt, it is better to defer it to tibe time 
of tibe metamorphosis (September), whra a bole can be drilled to meet the 



insbcts enjxjrioub to various crops 


493 


gaileries and a idug introduced, which is impregnated with carbon disul¬ 
phide, or a mixture of ordinary petroleum and carbon disulphide ; the aper¬ 
ture should be stopped up afterwards with clay, smeared over in its turn 
with coal-tar. Four fifths of the plants thus treated were freed from the 
parasites. 

Amongst the various preventive methods, the writer mentions two 
which seem to yield good results. 

Since the adult beetles leave the host plant by a hole near the ground, 
it is important that the whole of the trunk of the tree should remain exposed 
in Older to ensure the escape of the insects. Immediately this has taken 
place, the trunk should be scraped to a height of about i6 inches, and this 
portion must be covered with coal-tar. The operation should be performed 
towards thoisecond half of September, the old holes from which the insects 
have escaped beii^ stopped up with clay as a preventive measure. It is 
also necessary to bank up the earth round the trunk of the plants attacked 
in order to give them a fi^er hold of the ground. 

The second method consists in substituting the following mixture for 
coal-tar in order to prevent the deposition of the eg^ of Bixadus. Fom 
gallons of soft soap are dissolved in tire same amount of hot water: to this is 
added half a gallon of carbolic add. The mixture is left sjauding for 24 
hours, when it is diluted with from 32 to 40 gallons of rain watM till it attains 
complete homogeneity. 

If, however, a plantation has been infested for some years, it is best 
to bum the plants which are attacked at the time when the larvae inhabit 
the ^dlerres, and to give up cofiee cultivation for a few years. 

326 - The Tobaooo Thrlpe and its Bavages in Hungary- 

TObok Rlosex. (Attached to the Experiment Statloin tor the Coltlvaticai of Toibaooo 
at Debreceea.). A Thrips tabad kdrtetele MagTaromfigoii. — Magyar Dohdaynjsag, 
Year XXX, No. i, pp, 6-g, Budapest, January 5, 19x3. 

^e tobacco thrips, observed for the first time in Hungary in the year 
1890 in the model nurseries of the Ck>vemment at Arad by M. Coloman Eler- 
I>ely, Director of the Agricultural Academy aud the Experiment Station 
for Tobacco Cultivation, has spread with increasing rapidity from that 
date. In 1908, the writer recorded the presence of Thrips tdbaoi in 7 dis¬ 
tricts of the country, two of which, Arad and Temes, had suffered consi- 
dembly. In 1909, tire invasion was of less severity, a fact due to the season 
being unfavourable to the propagation of the parasite; but now the latter 
threatens to extend even to the eastern portion of Hungary. Nevertheless, 
Thrips tcAad is little fcuown to tol»cco-^wers, who attribute its ravages 
to a disease due to the weather. 

It is known that this parasite only attacks the leaves of the tobacco, 
of which it destroys the cihlotophyll. White patches occur where the leaf 
has been punctured and, as the insect is too small to be easily seen, the 
Hungarian tobacco growers often complain th^t their plants become lighter 
in colour every year. The leaves whn^ are ettoc^»d lose 30 to 40 per cent., 
both in quantity and quality. The waiter saw some leaves of garden to- 
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bacco of the Rethaz variety, which had deteriorated 8o per cent. But 
the varieties grown do not sttSer to the same extent from this pest; there 
are some which the tobacco thrips attacks by preference, such as cigarette 
tobacco, while the tobaccos of ^ged, Szamoshat and the region of the 
Tisza are almost free from its ravages. 

This very injurious insect has also made its appearance in other States. 
In 1878 Thrips iabaci was observed for the first time in Bessarabia, where 
the havoc it wrought was so great that the Russian Government deputed 
M, I 4 ndemann, 3 >irector of the Agricultural Academy at Moscow, to visit 
the infected zone and try to discover a suitable method of control. This 
scientist obtained excellent results with an insecticide powder and by 
spraying with petroleum emulsion. 

In Rumania, which is a very important centre of tobacco cultivation 
and where the crops had been much injured, various methods of control were 
used with success. 

The writer, while admitting the efficacy of these methods, says that, 
taking into account the difificulty of tifeir application in Hungary, the only 
remedy which can now be applied in that country is as follows: If Thrips 
tabaoi has already made its appearance upon the young greenhouse jfdants, 
the lower leaves of the stems must be removed and burnt, as it is well 
known that at this time the insect is to be found dfiefly upon these parts 
of the plant. 

But if the tobacco is attacked after it has been planted out, it is neces¬ 
sary at once after the harvest to plough the infected plots very deep, as 
by this means the cut stems will be buried so deep that the eg^ or larvae 
upon them will, in any case, perish. 

327 - The Phoenix Skipper [Pampbila dysmepbila. Trim.). 

Kelly, Albert, In TA# AgrictMmal Jowmal of the Union of South Africa, VoL TV, 

No. 6, pp. 876-883, z fig., plates I-V. Pretoria, December zpza. 

Bor some years, Phoenix reclinata, Jacq., which promised to become 
a prominent garden plant in Natal, has been much injured by the attacks 
of PamphUa dysmephUa Trim., an Afiican butterfly belonging to the 
group popularly known as skippers. The insect, which was first observed 
on some specimens of Phoenix palms in the GoWmment Gardens in Ma- 
ritzburg, causes in its larval condition a peculiar and extensive defoliation 
of the plants attacked. Almost at once on emer^g from the egg, the cater¬ 
pillar joins the outside edges of the leaf with silken threads, thus forming 
a tunnel where it can lie concealed. Then it begins to devour the tip of 
the leaf, the tube being extended gradually backward as the leaf is demol¬ 
ished, thus affording a fresh place of concealment. Two or three larvae 
are sufficient to destxoy a whole leaf. 

Hand-picking and destroying the larvae are the best methods of con¬ 
trol. The eggs axe more visible than the larvae, and if these are destroyed, 
much injury can be prevented. It is, however, very necessary to institute 
a keen and regular inspection, as much damage may be done before the 
existence of the larvae is observed. 
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spraying with arsenate of lead at the rate of site, to 50 gallons of water 
may be substituted for hand-picking, but better still, may be regarded as 
a desirable supplementary treatment. 

328 - Vesperns xaibarti, a Serious Enemy to &e Vine in OataloDla 
(Spain). 

Un ioflecto que cauaa gtav«s daSos a las vifledos. — Rnuta dd InsMvto Agtiuia 
CataUn d$ San IMro y Orpano i$ ia Fedtraeidn Apuda Yesrl^d 

Part a, pp. 2346. Batcelona, Jaanety so, 19x3. 

For the last two years, a disease has been observed in some of tk 
vineyards of Penadfe, which has destroyed a large number of vines. The 
symptoms resemble those of the so-called “apoplexy" {in Catalan dialect 
" feridura "), so that the inj ury has generally b^n attributed to this disease. 

Of late, however, as the krvae of Vesperus xathartt (commonly known 
as ■' Menge-Mallols ") have been discovered in the disturbed soil of a vine¬ 
yard in the district, which has snfEered severely, it is thought that the 
damage which has been noticed in the Fenad 4 s should be attributed to 
this longioom beetle. 


INTURIOUS VERTEBRATES. 

329 - The Ckmtrol of Field Voles in Italy, (i) 

Gssxn, 0 . Oontto 1 topi campagnoU. — L’liaba Apieola, Tear XT<IX, No 24, pp. 581- 
384, z fig, Plaoetua, Deoember 30,1912. 

Since 1911, the different pr^ucts of the soil, and especially crops of 
lucerne, have been considerably damaged by field voles throu^ut the 
greater part of North and Central Italy. In the Province of Modena and 
also in the other provinces on the bord^ of Emilia, a bait (crushed maize) 
poisoned with phosphate of zbc has been adopted as a simple, practical, 
and relativdy cheap means of controlling these pests. 

In order to be efficacious, this method must be applied to all ground 
under lucerne, to pastures, both permanent and temporary, to drainage 
ditches, as well as to all cart tracks which traverse cultivated land. The 
bait skmld be spread during September and October, as at that time the 
voles are most numerous and fe^ chiefly on meadow grass. It is also an 
opportune moment, as it irmnediately precedes wheat-sowing. 

When thorot^y carried out, this method gives excdUent results; 
a few hours after the poi«)ned maize is laid down, the destmction of the 
voles commences, and it continues for four or five days; the number of 
these rodents which survive the treatment is very small. 

Nevertheless, just in those zones of the province of lUfodena where this 
remedy had been most carefully used in September 1912, considerable 
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damage to the wheat-fields was noticeable towards the end of the year. 
The observations made by the writer showed that the greater part of the 
destmction was due to the last generation of field voles ; during September 
and October these were being sucMed by their mothers and were mostly 
on ploughed land, which, from mistaken motives of economy, had not 
been treated by the farmers. 

Given the rapidity of reproduction of the field vole and its large broods, 
together with the ease with which it spreads trom the centres of infection 
to the neighbouring district, the writer considers that for the control of 
this animal to be efficient, it will be necessary for a special law to be passed 
obliging the infested provinces to adopt a uniform method of control at 
the same date. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Progress of Mendelian Studies in Great Britain 

br 

R. C. PUNNETT, 

Arthur Batjour PiojtS!>or or Genetics tn the Umvsisiiy of Cambridge' 

The dxamatic discovery of MendePs work on plant hybridisation 
in 1900 inaugurated a new era for the breeder of plants and animals, 
and the opportunities for advance in the knowledge of heredity were in 
no country more rapidly seized than in Great Britain. The seed here 
fell upon prepared soil, for the problems to which Mendel found a key 
had already begun to engage the attention of Mr. Bateson and of Miss 
Saunders in Cambridge, "fiie account of the eaEperiments which they 
had started in 1897 and published as the well known ist Report of the 
Evolution Committee to Ihe Royal Society in 1902 was the most import¬ 
ant contribution to the subject since Mendel's own paper, and was the 
first to c^pen men's eyes to lie vast possibilities latent in Mendel's work. 
A group of workers ra^dly ^thered round Bateson in Cambridge, and 
the contributions to be found under the names of Doncaster, Gregory, 
Eock, Staples-Browne, Miss Durham, Miss Wheldale and od^rs bore 
witness to the activity of the rising school of genetics in the University. 

All this work, like Mendel's own, was designed and carried out pure¬ 
ly with desire to gain definite knowledge of the workings of heredity, 
and little or no attention was paid to the economic results which might 
fiow from the application of this knowledge to the afhurs of those who 
bled aTiittiala aud plants for profit. The material for study was selected 
on the ground of its cheapness, of the ease with which it could be worked, 
and of its suitability for giving a speedy answer to the problems put to 
it. Sweet-peas, mice, stocks, moths, snapdragons and poultry—such 
was the TnafATial investigated, and except for the last named it could 
hardly be said to possess muchi economic importance. 

But it so happened that the stimulus to genetic work coincided with 
thf» rapid rise of the School of Agricultuie in the University, and the enor¬ 
mous practical importance of the new knowledge "was immediately appre¬ 
ciated by Professor Biffien, who was then starting his now famous expeii- 
mmits in the cro^ng of cereals. By making use of the methods of 
M jPi-ntlftlian analysis he was able to show that such quahties as strengt^ 
yield, and immunity to rust were transmitted in accordance with Mradel s 
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law of segregation and consequently are under the control of the inves¬ 
tigator, who can now devise suitable esperimenls for combiniug them 
together at will. Improved wheats of this kind have already come into 
use in England, and judging by the ccanpetition there is to secure the seed, 
they hav’e already proved themselves a great success. The analysis of 
the wheat plant is still being actively carried on in Cambridge by Profes¬ 
sor Bilfen and his co-workers, and there is no doubt that as time goes on 
even better and more profitable varieties will be at the service of the 
British former. It is pleasant to be able to record that the importance 
of the work has been recognised by the Government, who have placed a 
considerable annual sum at the disposal of the S<±ool of Agriculture 
for research in plant-breeding. This has rendered possible an increase 
in the scope of ^e work, and experiments are now being carried out on 
other plants besides ceickls. Among investigations now under way are 
some concerned vnth the transmfosion of fertility in fruit trees, while 
the striking succe^ of Biffen’s work on the nature of immunity to rust 
in wheats led to the search for naturally immune individuals iu other 
forms of plant life. Experiments with potato^ have been in progress for 
several years and thanks to the energy of Dr. Salaman, working on his 
own estate near Cambridge, and of Mr. Lesley of the School of Agri¬ 
culture, the formation of a decent potato, naturally immune to Phytopk- 
thora infestans^ seems within measumble distance of realisation 

Nor are tibe researches at Cambridge confined to plants. Poultry 
was one of the first subjects of esperiment by Batesor and during the 
past tm years much has been learned of the transmission of various 
characters. Offering as they do a number of features showing sex-linked 
inheritance (i), poultry are of importance for gaming an insight into the 
nature of sex, and of studying the peculiar influence of each sex in the 
transmission of hereditary properties. Several of these sex-limited char¬ 
acters are now under investigation at Cambridge, while parallel experi¬ 
ments are bdng carried op by Professor Bateson at M^on, 

Two other senes of experiments likdy to lead to knowledge of econo¬ 
mic value are also being carried on at Cambridge. The fimt of these 
is concerned with the inheritance of size, and consists in carefully follow¬ 
ing out the result of a cross between an ordinary fowl and a bantam. 
The work is not yet sufficiently advanced to permit of complete analysis, 
but the nature of the Pa generation raised last year strongly su^ests 
that size depends upon defiffite factors whidh exUbit ordinary Mendelian 
segregation. The other set of ei^riments mentioned concerns the ir- 
heiitance of the brooding instinct in the hen and of the brown colour of 
the e^-shell. In England brown eggs are of greater value than white, 
but hitherto no breed laying brown egg^ and in which the hens never want 
to sit has yet been established. It may be that tuown eggs are incom¬ 
patible with the nan-broody habit, just as it is sometimes stated that 




(i) See Ko. 13x9, jB. Sept. 1912. 
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a breed of cattle cannot be at the same time fiist rate in both milk-pro- 
dnction and beef. It is hoped that the experiments in progress 'wille\’en- 
tually give definite evidence upon this point. 

Hsperiments have also been undertaken "with sheep where the re¬ 
sults of a cross between Merino rams (from Australia) and Shropshire 
ewes are being carefully followed. The experiments have just reached 
the Fa generation, and it is hoped that the knowledge gained from them 
will eventually render it possible to combine the fleece of the merino 
with the good mutton qualities of other breeds. 

Besides the work just mentioned, there are other sets of experiments 
being carried out at Cambridge and Merton which may be regarded as 
forming a group by themselves. Bateson in 1905 was the first to des¬ 
cribe m sweet-peas a remarkable case in which two characters each ex¬ 
hibiting ordinary Mendelian segregation nevertheless showed a peculiar 
distribution with regard to one another. In this particular instance the 
diameters dealt with were colour, blue being dominant to red, and pol¬ 
len-shape, long being dominant to round. Blue long X red round gave 
blue long in Fi, and in F2 the expected mtio 3 blue : i red and also 
3 long: I round. But the proportion of rounds among the blues was only 
about I in I2, whereas among the reds the rounds were in excess of tlK 
longp to the extent of about 3 :i. Snee that date manj' other cases of 
tins peculiar association of diameters have been discovered in other plants, 
as well as in sweet peas, and certain genemlisations have emerged from 
the study of them. We n ow kn ow that if A and B represent two &ctozs 
respectively alternate to their absence (a and &), then if the original cross 
is of the nature AB X ob the chamcteis A and B will be more or less 
completely associated in the F2 geoemtion so that of the 4 possible das- 
ses AB :Ab:aB:ab the first and the last will be the most unmerous. 
If, however, the original cross is of the form Ah X oB, then of the four 
dMses in F2 the AB one will be about twice as numerous as either of the 
two dasses Ah and oB, while the dass ah will be very mie. Where A 
and B go into the cross in association tl»y tend to remain associated in 
F2, whereas when they go into the cross dissociated they tend to remain 
dissociated in F2. This peculiar phenomenon is not as yet properly 
understood, and it is with a view to obtaining further knowledge that 
experiments are being carried on at Merton by Professor Bateson, and at 
CJambridge by Miss Sunders with stocks, by B. P. Gregory with prim¬ 
ulas, and by the writer with sweetpeas. 

Seceut work, more especially that of Miorgan in America, has shewn 
that similar phenomena occur in animals, and there is no doubt that a 
proper understanding of them will eventually turn out to be of much 
importance for the Imseder of plants and animals. It is a matter of com¬ 
mon observation that chametexs seem at times to be tmnsmitted in bun¬ 
ches as it were from one parent or other to the offispriug, and it is l^ly 
that in such cases we are dealin g with phenomena of the ^d just outlined. 

The best equipped Institute in Great Britain for the study of gene¬ 
tics is undoubtedly the John Innes Bforticultural Institution at Merton, 
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near I/mdon. Started id 1909 with funds derived from private bequest 
it was fartujiale in securing Professor Bateson, who left Cambridge ir 
1910, as its first Director. I^ortunately also its scope is broad and the 
experimeatal work undertaken is concerned with the unravelling of the 
principles of inheritance in the wid^t sense, apart from considerations 
of direct economic returo. Numbers of experiments are at present being 
carried out by Professor Bateson and his staff, principally with plants, 
not the least interesting being a series of experiments dealing with fer¬ 
tility and sterihty in fruit trees. 

Besides Cambridge and Merton there are several other places where 
genetic research is being carried on. Mr. Hurst, one of the pioneers in 
Mendelian studies, has established an experimental station at Burbage 
near Leicester, wtiich aims at the production of economically valuable 
varieties of plants and animah by working upon Mendelian lines. Mr. 
Hurst is experimenting with many different plants and animals, and some 
of his most interesting experiments concem horses and aim at the pro¬ 
duction of a pure race of steeplechasers, ». e. of animals with a special 
aptitude for htmting. 

Genetic research is also being carried on by Professor Eleeble at 
University College Reading, the chief material investigated being prim¬ 
ulas. But perhaps the most interesting work from this source is that 
dealing with the chemical side of genetic problems. It is wdl known that 
in primulas there are white flowers of two kinds, viz, those dominant and 
those recessiw to coloured. Professor Keeble and Dr. Armstrong have 
recently amplified the work of Miss Wheldale and others, and have de¬ 
monstrated that these two forms of white, though alike in appearance, 
can be distinguished by definite diemical tests. Such work opens up 
a new and important field of study, and it is possible that as this bran<^ 
of knowledge develops the genetic aDal3^is of plants and animals will 
be greatly simplified by the substitution of direct chemical tests for the 
elaborate series of breeding ercperiments which are at present necessary. 

Among the experimental work in progress in Bn^nd should be men¬ 
tioned that of Mr. Staples-Browne, of Bampton near Oxford, who is con¬ 
tinuing his researches with jageons, more especially with reference to 
sex-limited characters; also the work of Trow of Cardiff, who has recent¬ 
ly contributed a valuable paper on inheritance in Senecio. In this paper 
and in another shortly to appear Dr. Trow has made a definite advance 
in the understanding of those peculiar cases of assodation between char¬ 
acters to which reference has already been made. 

In Ireland, Professor Wilson of Dublin has lately brought leather 
a number of records dealing with the heredity of coat-colour in cattle 
and horses and with the milking capacity of cows. 

Scotland has also made a start by creating a lectureship of Genetics 
in the University of Edinburgh, to whidi Mr. Darbishire was recently 
appointed. 

In coudurion, it should be mentioaed that the study of genetics in 
Great Britain is not confined to those who work on these islands. Cam- 
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bndge send? her students all over the world, and the value of genetic 
research to the breeder is evidenced by the work of Balls on cotton in 
Egypt, and by that of Leake and of Howard on cereals, cottons, and 
other plants in India. 


The Cultivatioti of Potatoes imder Irrigation 
in the Neighbourhood of Athens 

by 

P. A. Decazos, 

Director of the Agricultural Siatiou 0/ Attica and BeuUa at Athens. 

The climate of Attica, and indeed of the whole of Greece, is charac¬ 
terized by severe drought in summer. Numerous observatians made 
by the National Observatory at Athens show that the mean rainfall 
at Athens during the spring months February to June is about 150 mm. 
(5.9 in.) (1); it scarcely ever snows, and as tibe rain is mostly torrential, 
most of ^e water flows rapidly to the sea. 

On account of the drought, the potato crops and most of the other 
vegetables are cultivated on irrigated land, except in the most northern 
provinces of the Kingdom, as Corfu, Hanissa (Thessaly), or in some of 
the valleys of the Peloponnesus (Arcovia, Laconica) (2) suited at high al- 
tudes, where, the summer rainfall exceeds that enjo^ by the plains. 

At Athens, as in all large cities, an enormous quantity erf potatoes is 
consumed, and as the supply produced in the vicinity is relatively small, 
potato-growing has for some years extended from the plains of Attica 
to the neighbouring plains capable of irrigation. 


(i) The foUon’ag data are from the Athens Observatory; 



Nosiber of days 

with Xiis mm. in. 

fcfiMiwrJwclc. 

' ii iVi^ jfi tj ^ 

January. 

IX 

SS.9 

3.x8 

7a-8 

Pdnnary. 

. XX 

37.e 

1^7 

74^ 

Maxch. 

. XX 

5 ?.a 

*.*3 

70.4 

Aptfl.. 

8 

92.3 

0.87 

63.7 

May. 

, V 

. *1.4 

0.8s 

58.8 

Jone. . ... . 

• 4 

XX.3 

0.44 

43>3 





{Authot*s noUH. 

(a) Annual TainftUl at Athem. 

4ax.6 nun. 

16.60 In. 



• ■ > Corfa 

H7X.I * 

46.XX « 



> >1 Zante 

979J » 

38.36 » 




{Aufhor^i ffoM). 
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'Kie annual production of the villages of Attica is about 5000 tons (i); 
but though it increases every year in a suiprisiug manner, the supply is 
insufficient; consequently, large quantities of potatoes from the neigh¬ 
bourhood of Thebes or Corfu (2) are also consumed in Athens. 

Varieties or potatoes grow nr Greece. 

Two varieties of potatoes are grown in Attica ; these were long ago 
imported from Trieste and are known on the market under the names of 
the villages where they are most cultivated. 

1) " PatissiotiH or “ Platicote ” (Patissia or flat potato). Tubers 
bomewhat small, about the size a hen's egg, flattish, rounded ; eyes 
superfi.cial; skin regular, yellowish red ; flesh yellowish, firm. Its starch 
content, according to the analyses of the laboratory of Agricultural 
Chemistry of Ath^, is 13.5 per cent (3). This variety is the most prized 
on the markets and its retail price is always 5 or 10 lepta (^d. to i d.) 
per olce (2 lbs.) more t^n that of other varieties. Its vegetative 
period lasts about 4 months. 

2) “ Kerkymlki " or “ Stron^ili ” (Corfu or round potato). Tu¬ 
bers m^um or large, rounded oval, smooth-skinned, golden yellow; 
eyes sunk; flesh distinctly yellow, less firm than that of the preceding 
variety, ^rch content 15 per cent. Its yield per acre is a third more 
than that of the Patissia variety. Its vegetative period is 4 moutte. 


(1) The productiou pa ^il]age is: 

tons 


Patissia.X333 

Slfiada. 590 

Chalaiidfi . 4sa 

Ajaaromd. 837 

Menidi.1770 

Etensfs. 39 

Aspiopyr^ . 284 


(Author*s note). 

(s) The pcoductioo. of tlic ndghboorhood of ThdKS for the year zgii-xs was about 
6x40 tons, of whidi the greater part was sold on the Athens market 

{AuthoT*s itote), 

(3) The anaiyses were cs follows: 



Variety 

Wdgbtof tober 

gr- 

Water 

% 

Dry 

natter 

% 

Stanh 

% 

Patissioliki 

No. I 

139.0 

79A 

30.6 

14.8 

* 

> 2 . . 

lOO.O 

79.9 

20.1 

14.3 


Mi... 

■ ■ - 7a*5 

8a.r 

17.3 

11.5 

Eierkyram 

■ I . . 

1334 

77.8 

22.3 

Xt)w^ 

> 

12... 

• - 103.2 

79.6 

204 

14.6 

> 

a 3 . • 

. . - 0S.3 

802 

19J 14.0 

(Author^s nc/te) 
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Some varieties of potatoes imported from Germany and grown at the 
i^ricultnral Station of Tyrintha produced small tubers which found no 
purchasers on the markets. 


Season of Planting. 

In districts where the potato is irrigated, two crops are grown in the 
year, either in the same, or in different, fields. The date of the first plant¬ 
ing is from the end of January to the end of February and the crop is 
lifted from the middle of June to the middle of July: this is the “winter 
crop.” The second time of planting is from the end of July to the end 
of August and the crop is lifted from the end of October to the end of No¬ 
vember : this is the “ summer crop.” 

On account of the scarcity of potatoes on the markets, the crop is 
often dug before it is ripe, the loss entailed by diminution in weight b^g 
made up by the higher prices obtained at these seasons. 


Rotation*'. 

Most cultivators, as a rule, grow two crops a year on the same laud 
for several years, manuring the soil annually with the fertilizer mentioned 
later. When the soil shows signs of fatigue (generally after 3 or 4 years 
of consecutive cultivation) they repkoe the summer potato crop by bar¬ 
ley, sown early for fodder, and the winter crop by maize for fodder, or 
some vegetable crop. 

In some centres, where the value of land is relatively small, the po¬ 
tato grower pref^ only raising one crop annually in the same field — 
the summer crop which fetches the highest price (July-November) —and 
subsequently sowing fodder barley. 

Seed Seusction and Preparation. 

The largest potato^ are selected for seed, or at any rate those as big 
as a hen's egg. These must be from the crop immediately preceding, 
i. e. those for winter cultivation should be from the preceding summer 
crop and tiiose for summer cultivation should be the produce of the pre¬ 
ceding winter. 

Potatoes required for seed are left in the soil to ripen thoroc^lhly. 
When pulled up, the selected tubers are wiped with a piece of hnen to 
remove all the earth. Potatoes for summer cultivatiaa, dug at the end 
of June, are left for i or 2 days on the field to dry a little; then they are 
placed in a shed or under a tree, where they remain 30 to 40 days ; during 
this time they wrinkle owing to lo^ of moisture, which causes them to 
sprout readily on planting. This drying until they wrinkle is essential 
for both winter and summer cultivation, for otherwise most of the buds 
would not develop when the pototo is put in the ground. During this 
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time the heap is tamed once ot twice so as to air the potatoes ; and 
4 or 5 days before planting they are watered a little. 

Hie seed potatoes for the winter crop (dug in November, planted in 
January) are kept in a very thin layer, in a light, dry, well ventilated 
place, where they very soon turn green. 

]^foie planting, the tubexs are cat into two or three, or even more 
pieces, but care is always taken that each piece shall contain at least 
three strong eyes. Hie seed-potatoes of the summer crop can be kept 
for some days after being thus divided provided they are covered with 
doths or straw kept damp. 

Some growers prefer Kerkyrafki for the winter crop and Patissio- 
tiki for the summer crop. In this case they grow a small area of the other 
variety at each season to provide seed for the ensuing crc^ for sale, 
others, in order to obtain eadier growth in the following crop dig up the 
seed potatoes about 20 days before they are quite ripe. 


Preparation of the Son. and Planting. 

A. WvUet crop {February to July). —Chxeful cultivators prepare 
their fields in winter by two cross ploughings, followed by picking to a 
depth of from 16 to 20 inches before planting. Others are statisfied with 
two or three deep ploughing. At the time of planting, the soil is care¬ 
fully levelled and then divided by ridges into lands 3 ft. to 3 ft. q in. 
wide. Ip these lands, furrows are opened at 10 to 12 inches apart, and 
4 to 6 inches deep according to the compactness of the seal. In order 
to economise the ground, the ridges separating the irrigation lands are also 
planted. Often indeed the planting is done first and the ridging after¬ 
wards. 

Hie seed potatoes are then placed at the bottom of each furrow at 
10 to 12 inches apart and at once covered with a lar^ handful of well- 
rotted stable manure or with a mi3±are of this and grape pomace. Hie 
potatoes rem a i n thus uutil March, when the soil is thrown over them with 
a hoe. 

Hie manure destined for the potato field is prepared and placed in 
a heap a long time beforehand ; it can be purchased at about ys. 6 d. per 
ton. In winter, when rendered very damp by the rain, it is turned once 
or twice, gmpe pomace often being added in the proportion of a quarter. 

hi Attica, dung is the only fertilizer used in growing potatoes ; it 
is applied at 12 to 16 tons per acre. Hie use of faT tili9-i»r| a has 

not spread, owing to the want of success obtained with tTipm at first 
which was due to ignorance of the way to use them. 

B. Simmer crop {August to November). — Hiauks to the prece¬ 
ding crop of |K>tatoes, th^ is generally a good tilth on the land for the 
s ummer crop, ^fore planting, when possible, it is ploughed twice 
somewhat de^y. It is often necessary to water to fadlitate Ite plott¬ 
ing, winch is carried out in the dry season. Hie soil is then levelled and 
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divided into lands as for the winter crop; These are then thoroughly 
wetted and later picked to a depth of about 12 inches as soon as pos¬ 
sible. The potatoes are planted like the winter crop, but closer to¬ 
gether : 8 to 10 inches in both directions. The sets are covered and the 
furrows levelled. 

For this crop, no manure is used, as the growers consider that at 
this season it raises the temperature of the soil, thus disturbing the nor¬ 
mal development of the plant. Further, the manure left in the ground 
from the preceding crop is considered sufficient. Seed potatoes which 
have grown in the ridges are preferred. 

The amount of seed per acre is ii%cwt. in the case of the winter 
crop, and 14% cwt. for the summer crop. 

Hoeing and Watering, 

A. WinUr crop. — As has been already remarked, the first hoeing 
is done towards the middle of March. Later, when the young shoots 
are 4 to 6 inches high, the soil is hoed once more (called “ dry hoeing ”). 
jtf tPT ten days, if the ground is dry, it is watered for the first time and sub¬ 
sequently, as soon as it can be worked, is hoed and the rows are slightly 
earthed up. Afterwards, whether the weather is wet or not, t^ field 
is watered nearly every week, but without hoeing ; all these irrigatiaos 
are carried out by flooding each land, the water being conveyed by means 
of small channels. 

B, Summer crop. — Some days after planting, a light hoeing is 
effected to break up the crust formed by the watering subsequent to plant¬ 
ing. After 12 to 15 days the field is a^iin watered, and hoed as so<m as 
the condition of the soil permits ; 8 to 10 days later, if it has not rained, 
the soil is watered and hoed once more ; if it has rained, the watting is 
omitted. This process is repeated about every week, till there is fear 
of harming the young plants with the implements. Watering at l<mger 
or shorter intervals, according to whether there is rain or not, continues 
until the end of O^ber. 


Lifting the Potatoes. 

The best time for this is when the leaves and haulms turn yellow, 
their change of colour being accompanied by the maturity of the pota¬ 
toes. Generally the winter crop is gathered during the second half of 
June and the summer one at the end of November. The yidd per acre 
of the fArmpT is 7 to 10 tons, and of the latter about 8 tons. 

The average wholesale price of the winter potatecs, where they are 
grown, is near £5 per ton and that of the summer crop «8; they fetch 



Progress and Results in Fruit-Growing in Germany 

by 

A. I/ORGUS, 

P.estdetu of ihs Gorman Fruit-Growets' Union, Eisenach. 

All the progress in fruLt-gromng in Germany in the last decade and 
most of the work on the subject has been in the direction of the improve¬ 
ment and estension of commercial fruit-growing, so as to be able to supply 
the needs of the country mth German fruit. 

With the increased popuktion and the greater prosperity of the 
country, more attention is paid to the hygienic principles which are the 
foundations of good health and longevity. Fruit and vegetables are ne¬ 
cessary to health and are, at the same time, agreeable articles of diet. 

I. — The most important work of the G^man pomologist and fruit¬ 
grower has been in the past, and still continues to be, the careful selection 
and widespread propagation of the best kinds of fmit among the originally 
overwhelming number of varieties grown in the country. This selection 
has been often repeated in the course of time in the various fruit-growing 
districts on account of the great differences in climate and soil. 

The varieties of apples and pears ^ven later are placed in the order in 
which they most usually occur in the 34 local lists (i) of fruit cultivated 
in Germany. 

Appks: Boskoop Beauty, Golden-Pearmain, handsberger Reinette, 
Baumann's Reinette, CharlamowsM, Gmvenstdn, Boiken, Geffammter 
Cardinal, Prince, Dantziger Kant (C^ville de Dantzig), Ribston Pippin, 
Roter Grosse Cassdei Reinette, Grosser Bohnapfd, Gelber !Hdel- 

apfel, Cox's Orange Ronette, Wedsser Kkiapfel, Apfel aus Cron cels, Oel- 
li^, Bismarck, Idanhs, Ademleber Calville, Reinette de Oanada, Emperor 
Alexander. 

Pears: Ixnnse Bonne d'Avianches, Williams Bou Chr^en, Beurre 
Bid, Bonne Gtise, Fondante de Chameu, Poire Pastorale, Caleba^ Bose, 
Gro^r Katzenkopf, Napoleon's Butterbime, Nouveau Poiteau, Josephine 
von Mecheln, GeUertis Butterbime, Madeteine d’Et£ Verte, A-mnnlifl But¬ 
terbime, Fo^e d’ BSver, Pierre P6pin, Muscateller, von Ton^, Doy¬ 
enne de Juillfit, Dr. Juik Guyot, Blumeabach’s Butterbime, Oapp's 
Eiebfing, Beuii€ Clairgeau, Hjaidenpoint*s ^^ter Butterbime, Veidns- 
DechantsbizDe, Buchesse d'AngoulIn^. 


(X) lM»of staadazd variettatobeeacoaiaseAinaiffexenifridt-iuxiwfaigregk^ (£ 4 )} 
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Bjsides these varieties, there are a uumber of newer varieties which 
have not been generally tested and also many excellent so-called local 
varieties which are widrfy grown. 

II. — Daring the last ten years, following the ezam|de of the Genoan 
Frait-Groweis’ Union at Bisenach, yearly courses have been started for the 
instruction of those who are to become promoters and teachers of fruit-grow¬ 
ing in Germany. The lectures are given by practical and well-known grow¬ 
ers and scientists, who give an account of thar own experiences in the 
matters of fruit-growing, the fruit trade and the utilization of fruit. In 
these courses, while individual views are not disregarded, unity of teaching 
is aimed at, and in order to avoid contradictory instructions, a certain 
uniform sc hem e of instruction is adopted. Simple uniform methods, which 
bring the most profit to the fruit-grower, are always advocated in these 
courses. 

As far as possible, practical fmit-growers and scientific men lecture 
alternately. The courses are held regularly every year at places which ofier 
opportunities to the students to visit instructive and interesting fnut 
plantations, fruit-preserviag factories, etc. 

The subjects of the last course of lectures of the German Fruit-Growers’ 
Union were; The Decrees and Work of the Chamber of Agriculture for 
the Promotion of Fruit Growing and the Fruit Trade. The Organization 
of Site Associations. — Study of Soils. — The Science of Working and 
Fertilizing Soils. — Plant Anatomy and Ph37siology. — The Structure and 
Chemico-^ysiolQ^cal Nature of the Soil. — Food and Manure Require¬ 
ments of Fruit Trees. — Chemical Manures. — CUnoatic Conditions for 
Fruit Growing. — Care of the Food-Supplying Organs of the Frint Tree. — 
Root Physiology. — Soil Bacteria and their Relation to Fruit Growing and 
Horticulture. — New Methods of Soil Aeration. — Watering Fruit Tie«. — 
The Utilization of Fruit and Vi^etables : Scientific Basis of the Difterait 
Methods of Treating Fruit and Vegetables. — Growing Vegetables for 
Preserving Factories. —Hie Best Fruit Varieties for the Preserving Industry 
and their Cultivation. — Prdiminary Preserving of the DLfieiKit Fruits 
for further Use in Factories for Fruit Preserves, Jams, Fruit Syrups, Jel¬ 
lies and Fruit Cheeses. — The Manufacture of Fruit Preserves. — Judging 
Preserved Fruits and Vegetables according to the Begal Requirements 
and the Begal Dedsioas hitherto in Force. — Potato Drying Plant — and 
its Use in the Manufacture of Preserved Fruit and Vegetables. — The 
Bffect of the Composition of Water upon the JSIeepdng of Preserves Boiled 
in it. — Forestry Sdbools : The Development of German Forestry Schools 
and their Influence on Fruit-Growing in Germany. — The Best Soils and 
the Most Bconomical Methods for Tree Numeries. — Woddng the SdU 
in Noxseiies and Fruit Plantations : Use of CultivatoiB and other Machmes 
for Nursery Woric. — Suitable Distributian of Nurseries. — The Growing 
of the Best and most widely used Stocks. — Best Grafts and the lime for 
Grafting. 

Jlie lectures are always followed by a discussioii. The reports of the 
courses are published by the Mitustry of the Interior in the Berickfen l&er 
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Landwirtschalt tinder the title “Mesasuxes for tlie Promotiou of Home 
Fruit Culture and of Fruit Utilization.” 

m. — Tours of instruction are made every year conducted by expe¬ 
rienced men vnth a practical knowledge of the subject; German and foreign 
fruit &.rms are visited. Tlie members are requir^ to give an account of 
their observations and experience. A selection of tlte most important 
&cts is published. 

IV. — Service of Information Confining Fruit: In no other branch 
of agriculture do the prices for products of the same value vary so much 
in different districts as in fruit-growing. For this reason, a Service of 
Information has been established throi^out Germany, which gives to 
all interested, from the ffowering time till the gathering of the crop, in¬ 
formation regarding the market prices and all important matters in the dif¬ 
ferent fruit-growing districts of Germany. The Central Station of the 
Fruit Information Service is the German Fruit-growers' Union at Biserach, 
which by means of its weekly gratuitous Report of the fruit-markets di.s- 
seminates the accurate iuformation supplied by about 130 reporters from 
120 centres of information respecting the price of fruit and vegetables, the 
fruit supply, natural phenomena affecting the crops and prices, and the 
general condition of ^ market. The Cumbers of Agriculture and the 
Fruit-Growers' Federations also publish similar reports which, however, 
confine themselves to giving information respecting their own field of 
work. 

V. — The surest basis for the fruit trade is careful picking and grading 
and the right padring of the produce. Practical courses of instruction on 
these subjects are held every year in Germany, both for moj and women. 

VI. — Markets of spedmen produce are very common in Germany, 
where not only the finest dessert fndt is sold, but also good, sound, cheap 
fruit for the workmg people. 

Vn. — Courses of icstruction and apparatus for preserving fruit at d 
vegetables are conducted by experienced teachers; women are now often 
employed in this work. 

Vm. — The improvement and ^fting of the different \'arieties of 
frcdt is actively promoted in Germany by: 

a) The careful choice of good, healthy trees produdng a large crop 
of fine fitdt, to serve as stock for the supply of sdons and sHps. 

h) recent breeding of improved German varieties of fruit. Of 
these I may mention; Af^les: Berlepsdi Gold Eeinette; Minister vop Hem- 
merstein, an improvement on I^dsbeiger Eeinette; Adersleber Cahnlle, 
a cross between Calville d'Hiver and Gravenstemer, von Zuccalmaglio’s 
Eeinette; Bmst Bosch. Plums: Bfihler Frfihzwetsche. Goosebefries: 
Nenwied Earliest; Honingsl^rliest. Sirawberries: Sieger; DeutschEvem. 

The fdlowing rules and prescriptions for raising new German fruit 
varieties have bera dmwn up at a meeting of Pomologists and noted breed¬ 
ers of new varieties of fruit, which was held at Eisenach. 

a) Extensive sdentific investigations must be made on the subject 
of the weakening of fnrit trees with age. 
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6 ) Tbe deterioration of did varieties makes the breeding of better 
new ones impeiati\’e. 

c) ^e most widely grown varieties of fruit must be improved by 
taking cuttings for grafting only from the best trees. 

It is important to aim at producing: 

Among apples: strong-growing, healthy varieties, producmg very 
heavy crops of market fruit — productive varieties ripenmg in August, 
with large, highly-coloured fruit — productive varieties ripening in Sep¬ 
tember and CXitober, with fairly laige frtdt of fine quality — productive 
varieties with fairly k^e fancy-gmde fruit for winter table use — kte- 
-flowering, heavy-cropping, moderate-sized household aitd dessert vaiieties 
— good, ^avy-cropping varieties resistant to woolly aphis — upright, ro¬ 
bust varieties, with fruit not highly coloured, for roadside planting. 

Peoirs : varieties ripening in August, good, heavy-croppeis, with large 
fruit — krge, heavy-croppmg, extra-fine, coloured varieties, sound on the 
tree and suitable for winter dessert — heavy-crc 3 ppiTig varieties, suitable 
for preserving especially whole. 

Cherries: fine heavy-cropping Morellos for preserving. 

Phms : heavy-cropping and early-ripening varieties, ^ving fine, kige 
market fruit — good, heavy-cropjang plums and damsons of moderate 
size, specially good for preserving, dr3dng and jam-making. 

Peaches: hardy, heavy-cropping, early varieties coming true from seei^ 
with fine krge fruit easily separating from the stone — hardy, heavy-crop¬ 
ping varieties, with fine and white-fleshed frtdt easily separaUng from &ie 
stone and suitable for preserving. — hardy, heavy-croppiEg mii-eorly 
kige-fruited varieties with the flesh readily separating from the sUrne. 

Apricots : heavy-cropping varieties with firm yeUow flesh, suitable 
for preserving. 

Gooseberries: varieties resistant to American Gooseberry Mildew, 

Red Gwrants - seedless varieties. 

Strawberries: ever-bearing, krge-fruited varieties. 

e) The breeding of varieties which come true from seed. 

f) The popukrisation of the best methods of pollination, so as to 
avoid chance crossing. 

g) Improvement of wild stocks and of varieties suitable for interme- 
dkte grafting. At the invitation of the German ^ruit-Groweis' Union 
at Bkenach, many Horticultural Schools and Model Gardeus and oertein 
well-kDowu pomologists and frtdt-breedeis are kking part in this work. 

A) The obtaining of legal protection for new selected varieties of 

fruit, 

TYT — Xhe increased supply of the best varieties of dessert fruit is ore 
of the chief features of the recent develojanept of fndt-growing in German y. 
The production of fruit of fine quality has made extraordinary progrcK 
in Germany during the kst decade. The first pkce as regards yid.d is 
taken by bush apples ou Paradise. In comparison with the standard 
the bush is of course shorter-lived and is more particukr as to soil and at¬ 
tention, also it does not stand under-crops of bush fruit and vegetables 
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well as the former. But on the other hand, it fruits much earlier, bears 
larger crops and pays better, because more trees can be grown on the same 
area and its fruit is much finer and more perfect in shape and thus fetches 
a higher price. It is chiefly apples and peaches which are grown in bush 
form. 

The commercial growmg of fruit, especially of the finest highest priced 
dessert fruit, can only be practised in districts where the natuml conditions 
are especially favourable for fruit-growing in general and for some g^ven 
specie or variety in particular. We already possess in Germany a large 
number of such fridt-growmg districts, viz. for early plums : Bflhl and the 
Bavarian Palatinate ; for cherries ; Thuringia, Baden, Welder, Guben, and 
the Alte Ivond near Btoburg; for small fruit: the Vor^birge and Vier- 
landen near Hamburg; for pears and apples : most of the German fruit¬ 
growing districts; for peachy : the Rhineland, the Palatinate, Saxony and 
the wlmle of South and Centml Germany where there are favourable ex¬ 
posed, warm positions to be had. 

X. — THie system of intercalary crops is steadily mcreasing in German 
fruit-growing, and their utility and advantage to the fruit trade is ever 
increasiag. Por intercalary and under crops the followmg are used: 
-cunauts, strawberries, raspberries, gooseberries, various kinds of vege¬ 
tables, chiefiy beans, and also tomatoes and Ulies-of-the-valley to send 
by post. Bxperienced and suoessful frtdt-growexs reckon to make an aver¬ 
age net profit of £ lo per acre, not including the fruit borne by the fruit trees 
under and between which the other crops have been grown. Many of 
these crops, under favourable drcumstances, bring in twice or three times 
the profit stated above, 

XI. — Pruit-growing on the railway embankments is continually in¬ 
creasing. A measure and example of this is given by the &.ct that in 1909, 
94 000 fruit trees were planted in the Xmgdom of l^vaxia sdone, viz.: 
40000 apgiies, 14000 pears, 28000 plums, 7000 cherries, 3000 agriots, 
^ pead^ and apricots, 2 000 walnuts and hazels and 200 quinces. Up 
to about a qtmrter of a million fruit trees had been planted on the 
railway embankments in Germany, of whidi the great number (about 
three-quarters) were apple trees, the rest being pears, plums, cherries, and 
moreUos. The shape most used is the half slandard, but both standards 
and bushes have b^ planted. 

Xn. —- Gold storage depots for keeping fruit fresh for a long time, till 
a suitable opportunity occurs for its sale, have been established under the 
control and asristance of the German Pruit-Groweis' Union. In this man¬ 
ner there is no necessity for the fruit marlmt to be gutted at the time the 
crop ripens and for the produce to be sold at prices fa,r below iis value; 
and these establishments have been of the greatest service to the growers 
sharing in them. 

XbOE. — The domestic utilization of fruit and the promotion of this 
by instruction courses held in the difleient fruit-growing districts of Germ¬ 
any by competent teachers of fruit culture, (many of whom of late years 
have been women) is continually on tiie increase. An attempt is now 
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made to bring forward the dom^tic side more than had hitherto been 
done, and only such work is attempted as can be accomplished cheaply 
and with simple appliances, and which provides in a short time large qran- 
titi^ of tasty, well-preserved fruit and vegetables. The following are the 
subjects treaty : jam-makmg — preparation of cheeses and jellies — 
making of fruit wines — bottling and canning of fruit — fruit drying — 
preparation of non-alcoholic beverages, such as fruit wines and syrups. 
The manufacture of the above preserv’es in &ctoxies increases every year 
in (krmany; thus, factories, have been started with a plant capable of 
dealing with 50 tons of asparagus daily. 

XIV. — Model fruit gardens, laid out by officials and Corporate Bo¬ 
dies or by the State and the provinces, have determined to give up growing 
many diferent varieties of fruit and paying attention to the cultivation 
of trees in special forms, and to become esperimental fruit plantations. 
They aim at: 

a) Discovering, by means of esperiments iu cultivating different 
varieties, those kinds of fruit which appear best suited for growing in the 
area served by the model garden and lie production of grafte from the most 
valuable trees. 

b) The right naming of widely-grown varieties of fruit, which are 
either wron^y named, or have various different names. 

c) Testing the different stocks ; the rig^t distance apart for planting; 
the most suitable shape for the various species and varieties of fruit; mo¬ 
del plantations with undercrops as demonstrations for commercial fruit¬ 
growers and farmers. 

d) Manuring experiments with different chemicals in order to deter¬ 
mine the best and the most efficacious amount to be used. 

tf) The control of enemies ; testing control methods. 

f) Amateur fruit-growing for the purpose of discovering the best 
kinds for the most varied purposes. 

The model gardens are open to all seekers after information. Courses 
of instruction for fndt-groweis and assistants are always being held on 
tree managmnent, and the treatment, gathering, packing and atiUzaticn 
of fruit. 

XV. — The fruit shows during the last ten years have been arxan^d 
chiefly with a view to the encouragement of commercial fruit-growing and 
providing Germany with home-grown produce. 

Instead of the assortments of fruit of krge size and exhibits of only 
3 to 6 spedmens, which only benefited exU&tois of the most numerous 
kinds without any regard to the value of the fruit, the exibitor is now re¬ 
quired to furuish a ton or more of the produce of the few beat varieties 

To attain this end, the programmes of the German fruit exhibitions 
include comi^titions for the and finest fruits of certain prescribed 
choice varieties in order to show the perfection attained by the German 
bleeder of dessert fruit. Frizes are alro offered for other thingB, e, g.: the 
tepresentation of the kmd of fruit culture practised by the exhibitor or by 
an entire fruit-growing district or province. Further, the exhibitioii of 
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such varieties, packed for the market, as are most suitable for ^veu dis¬ 
tricts and of greatest commercial value. 

XVI. — The interests of fruit-growing in Germany are promoted also 
by two new s3^tems introduced by the German Fruit-Growers’ Union 
at Kisenach: a uniform method of labelling and a uniform grading accord¬ 
ing to size for the whole of Germany. Thus, the nu^t valuable ecanomic 
varieties of apples are divided into early-ripening or stunmer varieties 
(Nos. 1-15), autumn varieties (Nos. 16-40) and winter varieties (Nos. 41- 
99); pears are similarly divided. 

The Uniform method of grading by size leads to a universally recog¬ 
nized trade scale which is recognized also ii' the Law Courts in cases of 
dispute. 

The accompanying table gives details. It is important that only the 
gi\’en number of fruit should go to the 50 kg, weight. In the case of fruits 
from the south (oranges, lemons, etc.) it long been the trade custom 
to determine the value and quality of the fruit by the number to 50 kg. 

A certain latitude is necessary regarding the weight and number of 
fruit of the different grades : this has been given in the table. 

XVn, — Much prepress has been made in fruit-growing in Germany; 
the following may bs mentioned: new measures for controlling diseases 
and pests ; legal enactments for the protection of fruit trees ; experiments 
in manuring fruit trees with chemicals in order to ascertain the best kinds 
and mixtures ; experimental planting to determine the most suitable spe¬ 
cies and varieti^ of trees for permanent cultivation ; the careful sd^ection 
(by reference to books <rf control and 3rield) of the best trees to supply slips 
for re-grafting inferior varieties. 

This subject together with others whidr could not be treated at length 
within the limits of this article, is dealt with in many of the publications 
of the German Fruit-Growers’ Union (Deutschen Fomologen Verdn) at 
Bisenach, which may be obtained on apj^cation by those interested in the 
subject. 

For years past, many millions of young well-grown fruit trees of the 
bsst selected varieties have been planted in Germany. The favourable cli¬ 
mate of that Goimtry, the excellent maua^ment of the trees and the beauty 
and fine flavour of the produce place Gennau fruit culture in the first rank. 
Supported by scientific men and by the merchant dass, numerous well- 
instructed of&dals, inspectors and fruit growers are occupied in turning 
to good account ^ the latest knowled^ which may serve to promote 
fruit cultivation. 
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The Manufacture of Butter and Cheese with Culture Starters 
in Italy 

bi 

Prof. COSTANTINO GORINI, 
or tlu Rov-J Sehool oj A^rimHure or Milan. 

The iise of culture starters in the preparation of butter and cheese 
in Italy dates respectively from the years 1895 and 1903. 

Butter. — In the summer of 1895 the late Prof. Giuseppe Sartori and 
I, were at Copenhagen, encouraged by the JMQnister of Agricultiure, to 
study the Danish method of butter maHug with selected starters. This 
method, as is well known, consists in pasteurizing the cream with the 
ot^ect of kilUng or paralyzing the natural germs, which may be good 
or bad, and then adding a pure culture of certain determined ferments, 
which were shown in 1890 by Prof. Vincent Storch of the Agricultural 
Station of Copenhagen to be the specific agents in the ripening of cream. 

In this manner the factors of chance and empirism were eliminated 
from the process of the souring of cream, which with the old methods 
used to take place naturally during the rising of the cream according to 
our methods, or was artificially brought aboutin c^txifugated cream by 
the addition of sour buttermilk or ^ some other empirical starter, as 
was customary in the North of Burope. 

On our return to Italy we hasteied to divulge the salutary reform. I, 
who was dbiefly interested from the scientific point of view, emphasized 
the hygienic and bactetiolopcal significance of the process, in lectures 
held at the Agticultural Association of Lombardy, at the Athenaeum of 
Bresda, and at the Royal Itafiau Society of Hygiene. Sartori, who studied 
the qu^tion in its technical aspect, actively set to work to describe 
the practical execution of the new method in reports to the Ministry, 
to experiment it in the dairy of the Royal Agricultural School of Bre¬ 
scia, and to teadbi it and to spread it amongst producers by means of lec¬ 
tures, and verbal and printed instractiOTS. And already in 1897 he was 
able to announce that the reform had been definitively adopted by se¬ 
veral dairies (i). 

The Ministry of Agriculture began to fevour the propaganda with 
subsidies and by means of spSdal cdCuptetitions for butter prepared with 
cultttre starters (Lodi 1898, Milan 1906, Turin 1911). 


(X) Bcc BottiHino Uff/date del MwUten ii A^ria^ura, Rome 1807. 

(Aiahor's note). 
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The first to ad opt the new process were the great dairies of the district of 
Milan among which the firms Antonio Zazzera of Codogno, Polenghi Lom¬ 
bardo of Lodi arid Codogno and Locate TriiiLd rear Milaii occupy me*?! ho¬ 
nourable positiors. The example of these was soon followed by other fir ing 
especially of Longer Lombardy (Mangiarotti of Lomello, Gallone of Milan 
Gianelli Majno of Mortara, etc). In fact this region produces more butter 
than any other milk-producing district of Northern Italy ; it is here that 
owing to the distribution of landed property and to the favourable topo¬ 
graphical conditions it is possible to collect the large quantities cf milk 
necessary to the creation of great industrial establishments like those rt 
San Piorano, Somaglia, Acquanegra, Olmeneta, Seatgoago, Sart'Argeio 
Lodi^ano, Melegnano, Casalpusterlengo, Oftanengo, Rogortdo, Abbiti- 
tegrasso, BorgosatoUo, Soresina, Cksalbuttauo, etc. All these are locali¬ 
ties in which important dairies were founded either irdeperdertly or 
as branch houses of other firms, and iu all of which the Danish method 
of buttermaking was adopted. 

At the same time other regions of Italj’, such as Piedmont, Emilia, 
Venetia, Friuli, Liguria are not without examples of large dairies in 
which selected butter starters are used, if not continuously at least inter- 
termittently when required and according to demand ; their Timber 
is always increasing, ^^te recently a large Piedmoote'^e dairj, Barbeii 
of Mtoretta, has, with my assistance, adopted culture starters. 

It is not an easy task to ascertain the quantity of butter made at 
present on the Danish system in Ifaly, as industrial firms do not like to 
give publicity to their affairs, partly though fear of hea\ier taxatirai. It 
may, however, be approximately deduced from the statistics of exports, 
admitting that the butter exported, about 78700 cwt. per annum, is 
all made with culture starters. It is, however, to be noted that a portion 
of the butter exported, especially tihat for the French Riviera, Is still 
prepared from cream allowed to rise and ripen naturally, while on the other 
hand butter made on the Danish system is demanded also by the home 
trade, thus proving the increasing recognition of the adiwntages offerei! 
by the new method. 

As is well known, these advantages may be summarized as follows: 
more delicate aroma, greater constancy of type and improved keeping 
qualities. Of these the most generally recognised are the two latter and 
especcially the last, namely the greater resistance to turning rancid. 
Upon this resistance the greatest stress laid in jnd^rg butters in shows 
and competitions. As for the aroma, the same observation has been made 
in Italy as abroad, especially in France. There are some farms in which 
the batter made in the old way turns out mme sweetly scented than by 
the Danish method. Whether this depends upon special natural aromas 
or on special breeds of aroma-producing bacteria, both of which are de¬ 
stroyed by pasteurizing the cream and cannot be developed or replaced 
by the selected starters now in use, is a question requiring farther study. 
Moreover it must not be forgotten that the developm^t of the taste 
in butter made on the Danish lines is always slower tl^ in butters made 




in the old way, a'ld that on the other hand the unsatisfactory results of 
the Danish method are frequently due to the ne^gent and imperfect 
way of applying it. Some dairies which had abandoned it have returned 
to it after ha^Ting introduced some opportune modification either in the 
pasteurizing process, or in the mulripHcation and choice of the ferments, 
or in the inoculation, incubation and acidification of the cream. As 
for the original cultures used in Italy, they come almost exclusively from 
abroad. Among the'firms patronized, Blauenfeldt and Tvede of Copenha¬ 
gen, Hausen also of Copenhagen and H. Berend and Co. of Wildeshausen 
leserve to be mentioned. Regarding the multiplication of the ferments 
ind the ripening of the cream, it is not easy to know the methods adopted 
by the different dairies, as th^e like to keep to themselves their technical 
details which ofteu contain the secret of their success. Besides, it is 
ibvions that exactly the same roles cannot be followed in aU cases, 
espedaUy as the demands of the customers in the matter of flavour and 
degree of acidity of the butter have to be complied with. 

But if there may still exist some uncertainty and some exceptions 
concerning the delicacy and pleasantness of the taste, in the snatter of 
amount, purity and constancy of the filavotir the superiority of butter 
made on the Danish system is being always mote firmly established; 
this is demonstrated by the facts that the home consiunption of butter 
made with culture starters is on the increase, and that the system is being 
utiHzed for the improvement of butters destitiite of taste, as is the case 
sometimes in winter, or of second rate butters such as whey butter, espe¬ 
cially when this is a by-product of the making cf cheese resembling ewes’ 
milk cheese. In this case the cream acquires an unpleasant taste aud odour 
which can be attenuated, if not removed altogether only by pasteurization 
and by the addition of a good culture starter. In other words the tuse 
of culture starters is constantly gaining favour as a means of improving 
naturally inferior butters and raising them to the level of good butters. 

Cheese. — In 1903, under the presidency of Senator Ginlio Vigoni, 
an Assodaticm among cheese producers and traders was formed in Mian 
with the object of eaperimentiug practically the methods proposed by 
me for the improved manufacture of cheese. 

This methvl is based upon the same piindples os those upon which 
the Danish method of batter making is fouod^; that is, using a milk 
which is bacteriologically pure and to which pure culture of good che^ 
ferments have been added. Here, however, the task is more difficult 
for the two following reasons : in the first place for the purification of 
the milk, pasteurization cannot be relied upon in an absolute manner, 
it having been shown that the tempemtuie to which milk must be raised 
so as to kill all the germs it may contain is injurious to its properties 
fox cheese maldag: secondly, because while the ripening of cream, which 
is after all only a mere addiction, is very simple, the ripening of dieese 
is a very complex process of which we are still far from knowing all the 
factors and ^ the biochemical products. 
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Nevertheless my sdetitific and pxactival investigations put me 
in possession of facts that seemed to me to be of immediate practical 
apphcation for the improvement of the xnanu&ctuie of at least the hard 
or cooked curd cheeses, the making of which as well as the micio<floi:a 
tdiich accompanies their ripening being much simpler than in the case of 
soft cheeses. These facts may be summarized as follows : 

1) By means of opportune hygienic measures which can be carried 
ont in ^ctice, it is possible, without having recourse to pasteurization, 
to obtain a milk relatively free from bacteria, and sufficiently so to allow 
of the useful addition of selected ferments. These measures must be ta lyf 
ab ovo, that is by prevenHng the contamination of the milk (devoting at¬ 
tention to the feeding, to the cleanliness of the cows and especially of 
their udders, to clean milking etc), and they must be completed by prevenf- 
ing the multiplication of the bacteria in the milk (coding and protecting 
the milk up to the moment of working it up). 

2) . The present knowledge 011 the ripening agents of cooked-curd 
cheeses is sufficient to allow of the substitution of the empirical ferments 
now used in cheese making (fermented whey, fermented milk, etc.) by pure 
cultures of certain ferments. Provided that in the chdce of ferments the fol¬ 
lowing scientific and practical facts relative to the making and ripening 
of hard cheeses be bc^e in mind : a) that in these cheeses a rapid lactic 
fermentation takes place without production of gas and accompanied by 
proteolytic processes. 6) that thdr cooking temperature attains 50® C 
(122° F) and upwards. Consequently the bacteria to be chosen must be 
taken from good cheeses, and must possess tire following general physio¬ 
logical requisites : they must be lactic ferments not producing gas, energetic, 
proteolytic and resistant to heat. 

3. The use of selected ferments requires processes favourable to them. 
With this object it is necessary: a) to consider the most favourable condi¬ 
tions of temperature, mdstuie, etc., for their developmeut and action ; 6) 
to exclude every kind of empirical starter and of impure rennet that may 
neutralise the action of the culture starters; c) to abstain from aU those 
expedients, such as the use of too high tempemtures, of an excesdve 
degree of aridity and of antiseptics which tend to control harmful germs 
but at the same time prove injurious to the useful ones. 

Working on the above lines, the Association began in 1903 at the 
Trenno cheese factOTy near Milan to use culture starters in the prepara¬ 
tion of the classical Italian cheese, Pamssan or Grana. From the very 
be^nning success attended the new deparctuie, so that already in 1906 
at the Milfl-Ti Xatemational Exhibition three year-old ripe experimental 
cheeses could be presented together with the control ch^es, and they 
obtained completely favouiable judgment from twointezaatiooal juries. 
The authoritative ** MilchzeitUag" of Leipzig (1) said that it was the 
first time that a Commission of intematicmal experts could verify the results 


(x) Year 1907, No. 9. 




obtained, wUh rigorously experitnenial methods, by selected feixnents, 
and convince itself of tbe possibifity of earerting a favourable action on 
the quality of the cheeses made by introdudng culture starters into prac¬ 
tical use. Bacuraged by the good results obtained with Parmesan of the 
Lombard type (I^giano) and of the BmiUan type (Reggiano), the Asso- 
datiott tum^ its attention to other types of hard che^es, such as those of 
the ValtelHua (Bitto), of the Bergamo district (Brand), of the Btiuli (Mon- 
tasio), the cado cavallo, the Swiss cheeses (Piribourg and Enunental) and 
margarine cheeses, and with all dE them obtained further confirmation 
of the value of the method. 

AU who have tried and adopt »3 it bear witness to the followmg ad¬ 
vantages : i) considerable reduction in the number of defective cheeses; 
2) greater uniformity of characters ; 3) improvement in the most esteemed 
^pialiti^ (eyes, .softness, flavour); 4) improved keeping quality. 

In 1905 t^ Assodation resolved to found a cooperative bacteriolo- 
peal lalx^tory, under my direction, for the preparation of selected fer¬ 
ments, in order to .supply them to both members and non-members at 
cost price and in the case of sdentific institutions, travelling lectureships 
of agriculture, etc., at reduced prices and even gratis. 

By means of lectures, communications to national and international 
congresses, of exhibits at shows and competitions, and of advice ^xeax 
personally, or by printed leaflets, the modem prindples of cheese-making 
founded on bacteriolc^ and on hygiene were spread throughout the coun¬ 
try. The results of research^ and of experimeats embodied in yearly 
reports are published in the Official Bulletin (1904 and following years) of 
the Ministry of Agriculture (which grants a subsidy to the Association). 
So that now it may be said that the knowledge concerning culture starters 
and their use has become public property. 

In the last seven years (1906-1912) 56 629 doses of culture starters, 
eachsuffidentfor no gallons (^xnilk, were distributed. The figures for the 
several years are as follows : igo6, 2276; 1907, 6449; 1908,6261; 1909, 
6364; X910,12114; 1911,11609; 1912,11356. The decrease of the two years 
1911-12 is due partly to the .smaller quantity of milk treated by several 
consumms ou accanut either of the rise in the price of milk or of the foot-and 
month disease, and partly to the fact that some of the usual cousumers sus¬ 
pended the manufacture of cheese in favour of the preparation of condens¬ 
ed and sterilized milk. Among the constant consumers of culture starters 
several of the best and most consdentioos cheese mal^rs and the prin¬ 
cipal industrial dairies are to be found (i). 

Whilst at the Milan Inteinational B^bition of 1906 the only cheeses 
made with culture starters were those of the above mentioned i^odaticn, 
at the Jubilee Exhibition at Turin in 1911 several cheeses made with culture 


(i) Gosihi. Rgndtftrt^t del Real; fittltdo Lombario di Seiensf e iMteie. mianu, 191a, 

p. 863. 
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starters were shown, also in the exhibits of the Province of Reggio at a 
meeting of cheese manufactureis and otiieis interested in cheese, promoted 
by the Association in March 1912 at iClan, and to which twelve travelling 
lectnreshiiB, the Italian Association of members of the industry and trade 
of milk products, the National Union of Social Dairies, as well as numerous 
agricultural Societies, Chambers of Commerce, Provincial Councils, A®i- 
cultuial banks, professors of dairying, agricultural members of the Chamber 
Deputies and of the Senate, etc, had adhered, a resolution was adopted 
recommending agriculturists and the manufactureis of dieese to follow 
the new lines of cheese making based on the union of hygienic conditions 
of the dairy with selected ferments. 

We are therefore fUUy justified in afifirming that the improved modem 
system of cheese making is now firmly established in Italy, not only in 
agricultural institutions and schools of dairying, but also in agricultural 
and industrial piatioe. 



SECOND PART. 

ABSTRACTS 


AGiaCUl.TURAI, INTEU/IGENCE 


GENERAI, INFORMATION. 

330 ** Italian Law loc the Protection and Increase of the Production ol 

Live Stock in the Oonntry. 

italiana per la tntela e rutoemeato dtlla ptodazione zootecoica uadxmle. — 
Gaxuffa UffieuU M Xagno iliaha, Year 1913, No. 190, August 13, 1913; Yeat 1913, 
No 12, pp. 33i-332| Jairaarj 16, 1913* Borne. 

Thk Roy&l Deoev; No. 1395, dated December 19,1912, approves the 
Regolatioas for the execution of the Law No. 832 of July 6, 1912, 
coQceroing measures for the protection and for the increase of the pro¬ 
duction of animal husbandry in the country. 

According to this law “ The number of stallions in the State depots 
will be raised in five fiscal years to 1200. For this purpose the follow¬ 
ing sums are set apart ior increasing the appropriations for this item: 

’ 1912-1913 S 25 376 jP* 1915-1916 * 44 409 

I 1913-1914 ® 317*1 1916-1917 50 753 

1914-Z914 £ 38065 

In the selection of the slallioi's to be purchased special attention 
will be paid to the need of producing artillery horses (art. i). 

" In the budget of the iSfeiistry of Agricultnie, Industry and Com¬ 
merce, beginning with the year 1912-1913, the sum of £ 7930 will be 
devoted to increase the appropriations for the foUowing: Bneourage- 
ment of the production of horses (prizes for stallions and brood mares; 
subventions for the purchase of Ceding animals; sale of stallions and 
mares at reduced prices; prizes at races) and encouragement for the 
production of mules (bre^iing of asses; concessioa of donkey stallions; 
subventions for the estabHshment and working of stations of donkey 
stallioDS; prizes to breeders). ” (Ait 2). 
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" With the object of increasing and improving the breeding of cattle, 
sheep, pigs and poultry the Minister of A^cultnre, Industry and Com¬ 
merce : 

’* a) Promotes the establishment of bull, ram and boar stations an*l 
subsidizes them, granting also breeding animals. 

“ b) Subsidizes the importation of breeding nnitnals of improverl 
races. 

“ c) Giants prizes to those breeders who, uniting in associations, 
establi^ special farms for the raising of calves on mountain pastures or 
in other appropriated localities. 

“ d) Organises directly; i) prize shows for breedirg animals, and 
subsidi^ those shows that are organised by local bodies or committees: 
2) prize competidons for the culdvation of forage plants and for the 
systematic feeding of live stock, and subsidizes those promoted by local 
bodies ; 3) prize competitions for the use of motors to replace anircal.'i 
for drawing agricnltural machines and implements. 

«) Promotes and subsidizes ezibitions of animals for the bntcher. 

" /) Favours the development of mutual insurance associations against 
mortality in live stock, and of dairy associations and of theix unions or 
federations, facilitating their estiiblishment and their opemtions, by 
means of contributions in money and by rewarding with prizes the best 
organized and most efficient ones. 

“ g) Promotes and subsidizes the establishment and the working 
of assodatioDs and cooperative societies formed among producers for 
the organization of general warehouses with annexed mar^ts for wool. 

“ A) Subsidizes the associations of agriculturists formed for carrying 
out undertakings for the improvement of animal husbandry. 

{) Founds and subsidizes new institutions for animal husbandry* 
and poultry stations and depots where theii reed is recognized, consi¬ 
dering the conditions of the different regions in this respect and the 
eventiial contribution of local bodies. 

" 1 ) Grants contributions for the establishment of animal husbandly 
sections attndied to the travelling agricnltural lectureships. 

“ m) Promotes and encourages by means of lectures, temporary 
courses, scholarships, and in other ways, the propaganda in favour of 
the intensifk»tion of the yidd of animal husbandry." (Art. 3). ^ 

“ Upon every head of cattle that is slau^tered before its first 
permanent incisor is up, a tax of 2 l4Te (about is ^d) is levied by the 
commune. Of the sum thus raised one quarter is left to the commure 
and the rest devolves to the State " which devotes it to th«{ objects 
set forth in art. 3 of the present law. (Art. 4). 

331 - Ihstitutioii of a General Ihq^eetordiip of Agricnhiire in Tnnis* 

Tnatitnrtmi dhise TnBpi*»Hon GdaecBle dc rA«ricii1inxe en Ttmiflie. — Journal Offldd 

Tunisien, Year 31* No. 14, P- 198. Fetroaty 15,1912. 

By decree of February 13,1913* a General Inspectoisbip of agri- 
cuhtire for the technical agric^tuial services has founded at the 
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O^iieral Diiection of Agnculture, Commerce and Colonization. The 
Ditector General of Agricoltuie is charged with the execution of the 
decree. 


.^..VBLOFICBM 
OM ^GKICCL' 
nmc IK 
nOVERENT 
Ct-irKTMFS 


33^ - Agrhmltue in the Gold Coast 

Colontal Rgporte, Annual^ No. 725 . Gold Coaid, Report for igit, pp 49 I/mdon, 1912 

. Agricdittral Exports. — The total value of aU seaborne eiq>orts from 
the Colony during 1911 amounted to £3 792 454 against £2 697 706 in 1910. 
The agricultural exports in 1911 were as follows: 


Cxxo 
Cola Nuts 
Coitfa 

Cotton, raw 
CcAcentratet. 

Gmnea. Graiub 
Gum Copal 
Z\or> ■ 

Iftunbcr (Native tunler) 
Palm Kunda . 
Palm Oil 
Rubber 


QiuutiU 

Value 

£ 

S8 987 33 lbe> 

1 61^46'' 

5791931 » 

93 0t»0 

77 i ton<» 

132-1, 

9701 lb- 

23 ^ 

1064 t 5 £> 

13 931 

99 38** > 

3 000 

80 043 < 

1 110 

i6or » 

3P3 

1307339^80? ft 

138 S2I 

1335) tons 

175 ^ 1,1 

1610 209 galls 

12891b 

2 668 667 Ibb 

219 417 


The most notable increases in the value of exports are; cocoa 
(£746897), cola (£15383): and the most notable decreases are: rubber 
{£139429), palm oil (£32472). The cause of the decrease in the rubber 
export is assigned to the in prices in the European markets; the fall 
in the value of palm oil is e^h^ed by the attraction held out to far¬ 
mers by the more easily won profits of the cocoa industry. 

Lands — Tha bulk of land in the Colony belongs to the tnbal 
< stools and theoretically there is no land without an owner. The 
Crown posseses no waste land in the Colony, but certain lands have 
been acquired by the Government from time to time, mostly under the 
provisions of the Pnblic Ifands Ordinance, 1876, whidi legal^ compul¬ 
sory acquisition for the services of the Colony on payment of reasonable 
compensation. Of recent y^rs deeds have come into common use, 
especially in land transactions between natives and Buropeans. 

Affricutiwre. Agriculture is the staple industry of the interior. 
The (^ef food crops are yam, cassava, maize, amankani (a species of 
eddo), and plantain. The most important cultivated product grown for 
export is cocoa. The industry is almost entirely in the bands of native 
farmers. Agricolttual stations in chaigie of Butopean cuxatocs are 
established at Aburi, l^tquah, and Assuantsi in the O^y, at Coomassie 
in Ashanti, and at Tamale m the Northern Territories. Buxopean and 
native instmctoxs under the control of the Director of Agriedtuxe are 
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constantly tiavelling and advising the native formeis as to the cultiva¬ 
tion and prepaiation of the various products of the soil. 

Reports on the follo^wing subjects vrere furnished by the Imperial 
Institute to the Government of the Gcdd Coast during 1911. A sample 
of Nyasaland Upland cotton grown at I^bolabo was of good quality, 
although rather uneven in strength. Recommendations were made regard¬ 
ing the acdimatation of this cotton in the Gold Coast. A sample of 
native cotton from the Dagomba District of the Northern Territories 
-was of excellent colour but somewhat harsh and rather short. Three 
sarnies of imperfectly prej^ied Hibiscus fibre were received from Ta¬ 
male. These i^res would be saleable as substitutes for jute, but they 
are inferior to the latter fibre on aorount of their interlacing character. 
Botanical specimens of the plan-ts yielding these fibres were identified 
at Kew as Hibiscus sabdanffa 1,. H. cannabinus h., ard H. squatnosus 
Bbchr. 

A sample of Runtumia biscuit rubber prepared with formaldehyde 
contained a little more resin and protein th^ is desirable, but was other¬ 
wise of good quality, and was valned at 6s» lod. to 7s. per lb. inl/mdon 
with fine hard Para at 6s. ixd. per lb. Samples of the roots and stems 
of three gutta-yielding jdants were examined, but only one of them oon- 
tained sulScieut gutta to make extraction on a commercial scale worih 
ccnsideratiou. The roots and stem of this plant contained respectively 
XZ.35 and 2.10 per cent, of gutta, 

Pive samples of cocoa whidh had been prqpa-ted by difEerent me¬ 
thods were received for valuation ; the jEennented cocoa was regarded as 
superior to the unfermented samples (i), 

^mples of cola nuts derived from Cola acuminata, C. Johmofniaad 
C. verticfflaia were found to contain respectively 2.1, 0.8, and 0.8 per 
cent, of total alkaloid, expressed on the dried nuts. This sample of 
C. acuminata is remarkable in containing a high percentage of cafEeine. 

Botanical spedmeus of the plant yielding “ Baco " or **Abaka^’ 
nuts were identified at Kew as Dumoria heckeli, A. Qiev. 

333 - Agriooltiue in Indo-Ohjiia in 1911. 

Vagncaltare « Zado-Chtne ea igri. — Mimstht da PAgricuUitr*, DuvcHm ie PAgn- 
tvra, BuOatM mtnsuA da I'OffUa da Refuncuaments ajrvxias. Nos. xz and la, pip. 1493- 
X309 and 1715-1787. Paris, November-Decgmber 191a. 

I. CcchithCHina. — Over a large extent of this country, rice, which 
is the dtiief crop grown, depends on the rain for its irrigation; in coose- 
quenoe, years or inegnlai minfall of with prolonged periods of ^brought 
result in poor harvests or famines (2). In the provinces of Badiera smd 
Rachgia, where the soil is v e ry fertile, but consisis of recent aBtivrum 
(and th u s only productive if the is i^ular and abtmdant), the 


<x) See Nb. xsox, B. Sqp. xgie. (^)> 

(s) See No. xdxa, B, Dec. xgxa. (Ed.)* 


3 
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network of irrigation canals, already very extensive, is being gradually 
increased, although slowly owing to the laborious nature of the tasi 
When th^e irrigation works are hnished a vast tract of land will be 
turned to account. 

Owing to the uncertainly of the rice yield, the natives are turning 
their attention more and more to growing other crops. Plantations of 
maize, sugar cane and fruit trees are constantly increasing, especially in 
east Cochin-China; maize has also been grown successfully in the pro¬ 
vince of Chaudoc. The plantations (ri pineapples, sugar cane, mangostan, 
areca nuts and mangos in the province of ^udaumot produce an abun¬ 
dance of fruit, is mudi appreciated in the markets of Saigon 

and Cholon, and which is even beginning to be exported to Ch'ua and 
Singapore. The sugar cane suffers muc£ from the attacks of insect 
larvae; and only yielded a poor crc^ in 1911. Pepper tree plantations 
exist on the Hong-Chong and Phuquoc district, as well as in the pro¬ 
vince of Baria. The following crops are also cultivated in Cochin-China: 
tobacco, sweet potatoes, haricot beans, vegetables, betel, coffee, indigo, 
manioc, mulberries, earthnuts, etc. In the province of Gocong, an at¬ 
tempt has been m^e to grow coconuts. 

Native cnlonisation is increasing steadily. In one year 37 000 acres 
have been granted in concessions between 25 and i 200 acres, and 12000 
acres in concessians of from 1200 to 7 500 acres. Some of the central 
provinces are at present entirely under cultivation. The natives are 
now turning their attention to the immense tracts of uncultivated land 
situated in the provinces of Rachgia, Badieu, Cantho, and Soctrang. 

European colonization, though almost stationary in the western 
provinces, tends to develop inciearin^y in the east. In a few months 
over 75 000 acres of the State land have been sold in the province of 
Bienhoa alone, for the purpose of making HevM plantations. The large 
plantations of rubber trees belonging to Europeans ate over 50 in number 
and cover 150000 acres of red land and 3450O acres of grey land (loam). 
There are already 830 000 trees on the red land and more than a million 
on the grey. Ong-yfim rubber met with the approval of the judges at 
the recent exhibition in London and this has given rise to many requests 
for it. 

The future of cdonizaticm in Ckxdiin-China chiefly depen(k on the 
solution of the labour problem, the local supply being clearly inadequate. 
By a decree of March 14, 1911, a Commi^on of planters was ap¬ 
pointed to consider suitable means for promoting immigration to Co^ 
ddn- China and to study the establishment of Cbloniring Bureaus. 

For the last two years, attempts have been made to remedy thfe 
scarcity of labour by the use of agricultural machines (i). Hitherto the 
results obtained have not been very conclusive, as the tackle employed 
vras too heavy, and sank in as soon as the soil was a bit damp. It is 


(£rf.). 


(i) See No. X2X, Feb X913. 
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necessary to devise a light type of machine, working a narrower strip 
of ground. The use of m a ch in es requires a dry compact soil; to attain 
this, excess of water (whether rainwater, or due to tidal floods) must 
be prevented and attention paid to hoeing and ploughing, practioes 
nsually neglected by the native. An association has lately been formed 
for the solution of the question o£ mechanical cultivation in Cochin* 
China. 

Injury done by insects, birds and rats, especially the two last, is 
always to be feared. The atten^ls made to fiM an efficacious means 
of controlling rats have proved abortive. 

The admnistration contimies its measures for the destruction of the 
floating plants or “ luc binh {Eickhorttta crassvpcs) (i), which threat¬ 
ens to prevent the traffic on a large number of Ihe water-ways and 
have even invaded the rice-fields at some places. Numerous groins 
made along the course of the ri^^rs and canals, caught 235100 cub. 
ft. of “luc-binh” in January, 323200 cub. ft. in l^ebruary and 
434200 cub. ft. in March. The results of this system being so satis- 
ffictory, it will be generally adopted Idiroughout Cochin China. 

n. Tanking, — The Agricultural and Commercial Services have 
been increased and reorganized by the decree of April 7, 1910. An at¬ 
tempt is being made to provide the natives with technical instmction, 
espedally in reehng and weaving silk, plaiting hats and mats, etc. The 
Experimental Stations of Than-ba and Phu-lang-thnong distribute sdec- 
ted silkworm e^. At the Than-ba Station certain disuses of cofiee are 
being studied at present, as well as the prevention of ravages caused 
by insects, the improvement of native cultivation by m eans of seed se¬ 
lection, and the cultivation of maize, rice and sugarcane. At I<a-pho, 
textile and dleiferous plants are under investigation, while the Phuxa 
Station of Agriculture Hydraulics is occupied with the question of 
manuring rice. The Stock-breeding establishments of Hanoi and Nnoc-hai 
have continued breeding native horses and cross-breds. Eforse-breeding 
haft increased much in the mountainous district. At Hanoi sheep-breed¬ 
ing is practised with much success, some of the a nit oal s commg from 
the Malay peninsula, others from Java. Where breeders have been pro¬ 
vided with sheep, e. g. at Sontay, Cbobo and Bac-Hant, the animals 
have proved to h& strong and disease resistant, and to provide good 
meat. 

The exports of rice and maize are on the increase. The cultivation 
of European food plants and fruit trees is also increasii^, even far from 
the great centres. 

The budget of 1911 reserved 156 823 acres of forest, which bring sup the 
total area of reserved forest land to 337 012 acres. In 1910,1493 344 cub. 
ft of timber were felled and 1 725624 cub, ft. of wood were burnt for 


(Ed.), 


(T) See No. 1390, B. May 1911; No, 1167, B. Atjg. igia. 
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chaxcoal, as against i 422 745 cab. ft. and 1010172 cob. ft. respectively 
in 1909. 

The irrigation works, begun in 1898. are now extended to the whole 
delta. With, a view to obtaining precise information as to the greatest 
advantage whidi can be expected ri:oin irrigation, an experimental field 
has been made (in accordance with the provisions of a decree dated 
November 3, 1909) in the districts of Phn>xa and Fhu-gia (Hadong 
province). The results hitherto obtained point to the advisabihty of 
the diminutLon of the irrigation coefScient adopted for the Elep canal, 
and show that irrigation alone, together with the ordinary native me¬ 
thods of cultivation, is sufficient to produce average crops in districts, 
in which, at certain times of the y^ir, nothing could before be raised. They 
also show that chemical manures, when used on the rice fields cultivated 
by the natives, do not as a rule give appreciably higher returns. 

m. Afutam. — Tobacco is chiefly grown in the provinces of Thanh- 
hoa, Vinh and Dong-hoi; cinnamon in Than-hoa and Quang-nam (wild 
cmnamon becomes increasingly mre} ; tea is much cultivated in Quang- 
nam and Binh-dinh, and rubber in the province of Hatmh. The culti¬ 
vation of coconut palms is encouraged. 

In 1911, the total area coloni^d by Europeans was 97 600 acres 
(4 080 acres more than in the preceding year), and the total of the cul¬ 
tivated area was 25 450 acres. 

The propagation of Ficus eiasHca has been continued on a large 
scale; many slips have been taken from young trees raised from seed 
brought from Saigon; these succeeded perfectly, which was not the case 
when slips were used from the local Annam variety: this can only be 
propagated by layers. Erom May until the end of August, incisions 
were made in trees of Ficus elasHca of from 7 to 8 years of age and with 
an average circumference of 32 inches at a height of 3 ft 3 in. frmn 
the ground. These trees had never been tapped before, and 330 gr. of 
smote coagulated rubber per tree was obtained. Acclimatization expe¬ 
riments with Venezuelan Kapok are being successfully prosecuted, espe¬ 
cially at the Yendinh Station. This same Staticm introduced in 1906 
ICftlautan sheep, wMdi have become perfectly acclimatized. The various 
Annam E:^riment Stations distributed from June 1910 to July 1911, 
296 226 layings of selected silkworm e^. 

IV. Cambodia. — The sericultural services is making rapid progress; 
in 1910-11, 121 851 layings of selected silkworm eggs were distributed 
(more than double the amount distributed in the previous year) the 
average weight of the native cocoon has increased in seven generations 
from 643 mgr. to 1200 mgr. 

Rice, pepper, tobacco, maize and cotton are the principal crops; 
the cultivation of maize is making rapid pn^ress. Stock breeding is 
one of the chief sources of revenue of the country. 

V. Disbticts of Kouang-TchiourWan. — The principal crops are as 
follows: eaithnuts, (increasing very fast — the demand exceeding the 

potatoes, sugar cane, hemp, cotton, mulberries and sweet pota- 



dev«i<opmbnt of aoricui^otre in different countries 5*7 


toes, which aie the chief article of food consumed by the natives. Many 
rashes axe exported, either made into mats and sacks, or in the form 
of packing material. Selected silkworm eggs from the Seiicultuial Sta¬ 
tion of Phu-lang-thuong have be^ introduced into this district, silkwonn 
rearing has been very successful, and the silk, though rough on account 
of the primitive methods employed, is of good quality. The Administra¬ 
tion is engaged in promoting silkwonn rearing among the natives. 


334 - Agriouttural Production of New Zealand in lOlS. 

New Ztakmd D$pa$tnitHt of AsneuHure, Commerce and Tomuts Annual Report igzz, 
pp. 329 -{- figs. WdUngtoa, N. Z., X912. 

Agriculture^ ‘production. 

TMal area of tlie Domialoia (loctadHiig the ni^Utant and other Idandb) 66 791 680 acres. 


Area in occupation (1910-1911). 

Acres 

Craps. I 739 504 

Fallow Eand. aog 973 

Sown grasses; I,and ifiongjud. 5 ooo 336 

s not pilcmflhed. 9 st4 5ZS 

Native gtasses, etc..83 97* 33® 

Orduoda, PlanfatioDS, Gardens, etc.. ixi 673 

Total area in occupation ... 40 *38 Z26 


Area under CutiivaHon (1910-1911). 


Acras 

Com and Poise Ctops... 1 0x3 Sas 

Gxeoi Crops. 713 68* 

Sown Grasses.14314741 

Fallow I,and, Ordiatds, Phmtatiaas, Gardens, etc. . sat 645 


Total area nndei cnltlvatian . . . x6 363 8go 


Nwttbet of HaUin^ii a»eand ow) (1910-19*1) .«• 73*76 
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Area under different Crofs. 


Oocn and Solae Orapi 


X9xz*i9xa 

Gnan Ctopa 

X9xo>i9XX 

zpxz-xgxs 


actes 

nctes 


sexes 

actes 

Wlieat. 

336 389 

215 5*8 

Potatoes. 

39023 

28248 

Oats. 

593 39b 

403 668 

Tttmlps. 

450 959 

440 202 

Bailey. 

38131 

31644 

Mangolds. 

14082 

19764 

MSlze. 

18837 

6094 

Bape. 

208 057 

213 691 

Peas and Beaux .... 

17336 

— 

Carrots. 

2363 

— 

Hops, Bye, Vetches, I4n- 



Beet. 

279 

— 

see^ etc.. 

II 713 


Other Green Crops . . 

8919 

- 

Total . . . 

10x5 832 

- 

Total . . . 

7x3 682 

- 


Live-Stock, 1911. 


Hocaea. 404384 

Oattle. a 030 xjpx (633 ?33 Daily cow*). 

8heq>..as 996 xa6 (x 8x9 339 liertnoe; aa X76 787 Dangwoote) 

PiSP. 348 734 

Aagom Goats. 6 xx 9 


N timber of animals slaughtered in 1912. 


i 


Itader iave^km 



AbBttalts,etc. 

At Meat export 

Cattle. 

67 680 

85 687 

69654 

Calwa. 

1285 

10 262 

3128 

Sheep. 

313 285 

591 068 

2 285 174 

lABlhB. 

38150 

103 410 

3050548 

Swine.. 

56393 

154206 

21493 
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AgricitUuyal Exports in 1912. 




Quaatitr 

Value 

£ 



Quantify 

VafaK 

£ 

Wool . . . 

. . lb. 

182 883 067 

6379074 

Hdnp. . . 

. . tons 

18094 

310 884 

Bottur. . . 

• 

327 282 

1776440 

Tow. . . . 

. . )> 

2 823 

23 289 

Cheese. . . 

. . a 

463 610 

1 297 088 

Timber . . 

sup. fl. 

95 710967 

468 z8i 

l<am.b. . . 

. . a 

I 167 980 

1 750 236 

Zanii-gum. 

. .tons 

6952 

36S 228 

Uttttou . . 

. . a 

I 068 88x 

1197 594 

Fungus , . 

. .cwt. 

2925 

0136 

Beef • • • 

. . a 

500 022 

250 304 

Wheat . . 

. . bu. 

I 123 730 

■ 197 623 

Salted beef 

. . a 

11929 

13 303 

Oats . . . 

. . a 

314 254 

37503 

Irlve-Slodc. 


16364 

190585 

Barley. . . 

. . a j 

*33604 

29 229 

Preserved Meats CTTt. 

64642 

136433 

Beans, peas and 





maue. . 

a a S 

275 949 

56731 

Rabbits and Hares a 

91 54b 

78041 

Bran and poUaid toou 

1235 

5901 

Baoou and Hams a 

2 5(i6 

6538 

Seed, grass and 






dover. . 

. .cwt. 

18396 

40 011 

Hides . . . 


174 106 

159835 

Flour . , . 

. . tons 

167 

1403 

Sbeep and 

Rabbit 







17 650 180 

G76 407 

Hops . . . 

. .cwL 

1874 

11394 

TaSoa' , . 

. .tons 

25821 

566373 

Potatoes. . . .tons 
Chaff, hay 

1307 

6439 

Sausage - skins (cas- 



straw . . 

. . a 

l65 

1115 

ings) . . 

. cwt. 

24516 

66801 

Pish and oysters. . 

— 

33 989 


!l^eld ezpeiimeats in coopemti<m Tvitli fetimeis are decidedly popular. 
The Department of j^ricultoie, in consultation rwitlx the farmer, sets out 
the place and supplies seed and fertilizers. The farmers provide the land 
and the labour and receive in return the crops ; the esperiments axe 
supervised by officers of the Department. In 1912 ihs numter of farmers 
who participated was 400, an.d the number of plots 5205. The experimeats 
embrace a number of combinations of fertLUzexs and many plants, espe¬ 
cially fodder plants and cereals, and they have shown among other 
results that silver-beet is an excellent forage plant and that lucerne 
deserves to be much more widely grown in New Zealand. 

Bsperiments are in course for regrassing the vast areas which have been 
deuc^ed by fire, overstocking, and by rabbits in Central Otego, in the Mac¬ 
kenzie region, in the pumice lands of the central part of North Island, 
and in the gum lands of North Auetdand. The first have beer, enclosed 
with a wire netted fence to ensure control of rabbits, and a proportion 
of each has been sown to varioas grasses; the most promising resuhs were 


























530 DKVEJjOPMKNTC a? AGRICUI,TDRB IN DIFFERENT COUNTRIES 


obtained 'with cocksfoot, “ Chilian fescoe (Festuca dumetorum) and com¬ 
mon conch. 

The Government has offered a bonus of £12 000 to reward inventois 
who may provide impro’ved machinery fox the preparatioin of the fibre 
of the New Zealand hemp {Phonmum imax); tl^ is at present effected 
by a madiine which has har^y been modififd for half a century. 

Mana'watu is the most important district in the production of this 
hemp, and Toxton is 'the largest grading station. In 1912 it turned out 
36 892 bales (against 33176 in 1911) and 9*457 bales of tow (against 7 829 
in 1911). 

The average prices of New Zealand hemp during 1911-12 'were: 
good-fair, £17. 5s per ton ; fair, £16 5s per ton. Tow: first, £8 5s/ second, 
£7 los/.tMrd, £615s oer ton, AH the above prices f. o. b. Wellington. 

The area under orchards is rapidly increasing: it was about 36 000 
acres in 1912, agai^t 34 000 in 1911 and 28 500 in 1908. Vineyards 
occupied 779 acres in 1911 and 663 in 1908-9. Of late years the grading 
and packing of fruit have improved very much; this is in a great measure 
due to the iustructian in ‘these subjects pro'vided by the Department. Cool 
storage of fruit is growing in favour. Co-operative fruit-testing plots have 
been plan'ted. liere is a great demand for apples for es^wrt and it is 
anticipa'bed that this branch of exportation will soon develop considerably; 
the government encourages the Anting of apple orchards. In the fiscal 
year ending March 31,1912, New Zealand eapmted £3 334 worth of fruit 
and imported £441387 worth. 

In 1912 twenty new fitctoiies were built in New Zealand for the ma¬ 
nufacture of cheese, seven for the making cf butter aT»d one for the produo 
tion of casein, the first in the Dominion. 

The practice of systematically testing cows' milk for butter-fat throi^- 
out the whole year has mpidly spread since the Department of Agri¬ 
culture founded several oow-testing associations. 

A number of che^e factories pasteurize the whey before returning 
it to ■the supphexs of milk, with the object of avoiding the spread of tuber¬ 
culosis in (^ves and pigs. 

JXL some cases New Zealand butter has been found to develop a " fishy ” 
flavour. It has been demonstrated that fishiness is very apt to develop 
when the cream from which ■the butter ■was made contains ■too Tii gh a per¬ 
centage of acidity, 'that is, more than 0.3 per cent, in cream containing 
40 per cent, of butter fat. 

^ Great Brilnin, and in New Zealand and some other countries, legal 
enactmeu'ts provide that butter shall not contain more irhan per cent, 
of water; the Oommonwealth of Australia has recently fixed the limit at 
15 1^ cent.; 1985 samples of butter ■were tested for wa'ter at "the 'various 
gtadmg posts and the average water content was found to be 14.25 per cent. 

The following table shows the number of bee-keepers and hi'ves, with 

quantity of honey and wax produced during the yeaj as ascertained at 
the o«iaua of imd. April, 1911. 
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II 002 


Kunibet of Baccy ttrodnced 
BeduTCB dunag Ycax 


Beencx 
prodaced 
during You 


71 584 I 457 272 Fn. sb o6z Ibii. 


Taking per pound for the honey and is. 3^. per lb. for the wax, 
the value of the output for the year would amount to £32113 12s. mi. 
The honey eaported for the twelve mouths ended 31st. March 1912 was 
115 759 11®-i valued at £2 255. 

At the Wallaceville I/aboratory, among other work, e:q)eiiments have 
been carried on in the direction of ascertainmg the effects of ergot on live¬ 
stock, with the result that sheep did not show any sign of ergotism while 
cattle were affected. 

Other investigations were made on bush sickness. All the evidence 
^thered points to the condition being one of malnutrition mther than 
disease, and that probably a deficiency of available iron is the cause of the 
trouble. The dis^e disappeared from the pumice land pastures where 
it had been rife when these were top dressed with soluble iron salts and with 
phosphates. 

Protection of agricuUural produce. — One of the greatest pests of agri¬ 
culture in New Zealand is the mbbit. ha the settled districts and cm the 
land under the administration of the Eabbit Boards of Bawkes Bay and 
of the Bast Coast the rabbit nuisance is under control. The business 
of trappmg for export is firmly established in some districts and in others 
poisoning is practised. 

The two most iujuiioas weeds in New 25 ea]and are the blackberry 
and the Californian Thistle. It is hoped to control the first by means of a 
native insect belon^g to the genus Tortfix, and the second by parasitic 
fung;. During the year numerous spedmens of the fffilowing we^ were 
sent in from various parts of the Isl^ds: Mediterranean roc^ so- 

tiva), black mustard {Brassica nigra) and Ian tana [Lanfana camara). 

Systematic spraying for the control of insect and fungus pests is com¬ 
pulsory by law. Wodly aphis and apple and pear scab in ordiatds, wheat 
black-mould, wheat mildew and grass rust in wheat, and Irish bU^ in 
potatoes have been reported. 

l%e inspection of all fruits, plants, vegetables, etc., that are imported 
is oompnlsory. 


335 - ImportaticHi into Gennany, in 1912, o! Fiodaoe Iran the Gemuui 
Colonies. 

Die TCriianittiqi Rjobstoffyetsoigong del Deutedtea Reidies. — Deutsche £'ofonfaIs«i/«Rf, 
Year 30, No. 6, p. 86. Betliii, Fdxuaiy 8, 1913. 

The following data ate taken from the official statistics {AmUiche 
Reichsstati^, December 1912), 
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Cdonlal Frodneta 

Importation 

Into Genuanyftom 
all countries 191s 

Importation from the German cdoolea 

X 9 XS 

1911 



Iba. 

tbs. 

lbs. 


Colfce. 

3S5 808 500 

385 808 

I 2 X2 541 

German E. Africa (Usam- 





beiB). 

Cacao . 

121 254 xoo 

(1) 2733729 

3 262 838 

Togo; Kamemn; Samoa. 

Cotton. 

(2) I 102 310 000 

2866 006 

— 

German B. Africa; Togo. 

Sisal hemp . . . 

7 072 421 

5 004 487 

— 

German East Africa. 



257 05S 

— 

Togo. 

Rubber. 

( 3 ) 4341517a 

1 4 505 111 


Camenm. 


1 

I 887 8i6 

- 

German East Africa. 

Cedar Wood. . , 

(4) 12 191 549 | 

837 756 

— 

> » > 

Mangrove-batk. , 

1 

3 152 607 

- 1 

> > » 


1 

15893106 

.. 

German Australasia (Sa¬ 

Copra . . . . . 

; 404014253. 

1 


moa exdtnded). 


1 1 

4830322. — 

Samoa. 

Ooonmt kernels . 

376 298 691 

34 467 029I — 

German Africa. 

Fabn (dl . . . . 

31268123 

568 792 


» a 

EarthnotB. . . . 

154 3*3 400 

440 924 

— 

a a 


(x) Wocth about £ i68 ooo. 

(jQ « » » 34(Sooooa 

(A ■ > 8 568 000. 

M 1x333993 tin. fatq^otted Iraa America. 


336 - Export of Danisli Agciootturid Fiodocts in 1912. 

The Danish Export Seoicto, VoL XVHI, No. i, xrp. 3-4. Copenhagen, January 1913 

"Die following figures ate supplied, by the State’s Statistical Bureau* 
Biater, Cream and Milk. 

1913 ZQIX 

MUllnn ]t)s, 

Batter . . . over 187* 197 

Cream . . . little under 60 44 

mSc .... over 18.7 33 

* Ot wlddi about 6.6 srill. lb. packed in tins. 

** About 5 % higher than in igxx. 


Aveca^s pdoo 
for i9» 

15 . id. per lb.** 
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In the ocdinaiy form of packing barrels the following quantities 
ot butter were exported in 191a: 

about 169 mlUlou lbs. to Great Britain. 

* somewhat over 5 ^ million lbs. to Germany, 
s » 6.6 » » » Austria. 

In 191Z, 1910, 1909 and 1908 the butter export to Great Britain 
was resj^ctively 178,9 181,5, 184,1 and 187,2 million lbs. Bor the 
same period of time l^gknd’s total consumption of butter from abroad 
or from her colonies taken as a whole has l^en diminishing or keeping 
stationary. The export of cream and milk is confined to Germany; 
the export of butter in tins takes place chiefly to transatlantic and 
other distant countries. About 19 per cent of the total export from 
dairy farming, which represents a butter qnantitS', of about 200 million 
lbs., went to countries other than Great Britain; some years ago the 
equivalent percentage for other countries only amounted to about 
5 per cent. 


Pork aud Bmon. 

i9i« igix 1910 1909 1908 1909 

non nxi. MllHon Dhl mUkn Um. MBBon OxL Million Ha. Mlffion lla. 


Fresh potk. 

Baocm. 

Salted pork in batreto 

*4.3 

362.9 

4-4 

1 1 1 

( i ) 

- - _ 

Totals . 


381.6 

251.9 213*4 

209 239.8 2x2.3 




Offals: 




Export m 19x2 

amSai lbs. 


Heads and feet of dss 
Hearts, liver and pladks 
Gnts. 

Stomachs. 


16.5 

. . 9.9 

. . Z 3 .I 

3.3 


The principal quantity of the exported meat from pigs is prepared 
as "bacon” ♦. 5. lightly salted pork in bales. Towards ihe dose 
of 191X there began a comparatively important rise in the eisqiort of 
fresh pork, which in 1912, 1911 and 1910 was respectively 14.3, 3.3 
and 1.1 million lbs. The bacon esport goes entirely to l^gland, but 
only 2.2 tnt11ion.q lbs. of fresh pork went to that country, the chief 
quantity going to Switzerland, Germany and BOoUand. Whilst in 1911 
only 5.5 milli nn Ibs. of bacon went to countries other than Gi^t 
Britain, in 1912 about 16 million Ibs. were exported to other countries. 
The export of offals is also rising as regards the total export value. 
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Ceitle and Beef. 

Exports. 

X9I9 X9*« »9io *909 *908 

14ve cattle 125000 153500 140800 124000 121600 lieads. 

Beef and veal 57.7 28 36.3 34.1 24.2 mMon lbs. 

The large import in 1911 of about 29 000 head of Swedish cattle, 
which was ptind^dly slatightered for export, was diminished in 1912 
by 8000 h^, so that the esport surplus has risen considerably more 
timn the actual export. All the live cattle, with the exception of some 
800 to 900 head which were sent to Russia, went to Germany. The beef 
was exported to: 


Gecnuuiy ...... 

Swibsedand . . . . . 

Normy. 

Great Britain . . . . 

Horses. 

49.5 

3.3 

3-3 

1.7 

1911 

mHHfiit lb), 

20.9 

4.4 

z.z 

X.l 


Exports. 



X 9 X 9 X9XX 

1910 

1909 

1909 

24 900* 28 500 26 zoo 

* Abont 22 500 bancs and 2400 fools. 

22 700 

x86oo 


Hie import of foreign horses for the last three years was about 
the same, namely 14 to 15 thousand. 

Eggs. 

Exports {in mrtkott score), 

X91* X91X 1910 1909 1908 

over Z9 21.3 20.5 ever 19 over az 

The decline in the egg erport in 1912 is due to the cold winter 
and spring months of X912. About 5 per cent of the esport in 1912 
wmxt to countries other than Great Britain. 

The agricultural products mentioned in this article represent be¬ 
tween 4/5 and 5/6 of the entire eaport. In ion its value represented 
over £23 967000, whilst other agricultural goods and goods not of 
agdculU^ od^ were exported for about £5 500 oou. estimated 
value for 1912 for the above-mentiaaed articles shows a rise of about 
£i 6ao000; for each of the two preceding yearn the rise was about the 
8ame.BQg^r avmage prices for the year have been paid jEor neady aU 
the products derived from Danish domestic animals. 
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337 * Exportation ol Agriooltnral Frodnoe from the State ot Rio Qiande 
do Sal, Brazil. 

MnfSSEN, G. Algnns ospcctos do Rio Giande lural cm 1913. — Estado do Sio (jiajuk 
do Sul Bddm Techmro da Seeretnia d$ Edado dta No^paos das Obras Pvbktas, igia, 
No. s> PP* 193-8*1 Porto Alegre. 

These are: comparative statistics for 1910 and 1881 of the e^rta- 
tion of the principal agricultural products, a summary desciiptiDn of 
the various regions of the State, of the condition of the principal crops, 
of stock breeding, and of animal industries. 


Exports 

Vesetaide prodocti 
£ 

Mate .... 300500 

Manioc flour . 196 651 
Tobacco ... 172 123 
Beans .... 586350 


IJIO (*). 



Dried mat. . . 1 74569^ 

Hides.I oai 150 

Tallow .... 340800 

. 229200 

Mitt ..... 183641 

Canned meat. . 122675 


(•) The mllnis U valued at 18d(Theaverage value of themilrds in 1909 was 173/44 
Tlu Slatesmaids Year-book jor 1918, p. 680). Mate to the value of £ gii no, tohacco. 
worth £ I 609 785 and skins and hides tor £3418107 were oeported fton Brazil in 1910. 
Ibid. p. 679). 

338 > The Organisation and Present Condition oS Agrionltnral bsinio* 
tion in Belginm. 

V.\KDTai Vasssk, jTJUBaf. D’esganisation et la situation actudle de reuaeigneaient 
en Belgique. — Rm* dts Quedums saetdifiques, Series m, VoL 33, pp. 337-371. 
I^ouvaln, January so, igrs- , 1 

After a short review of the historical development of Agii^ti^ 
Instruction in Bel^um, the writer describes its present oiganizatioa. 
He first of all draws a distinction between two large diviaons of agri¬ 
cultural schools; those for youths and boys and those for gfrls. In both, 
the grades of instruction are different: there are colleges for young men, 
and similar institutiocs for girls, agricultural secondary schools of hi^r 
and lower ^de and also higher and lower elementary schods. 

Belginm possesses two agricultural colleges, the Agricultux^ State 
Institute of GemUoux and the Agricultural Institute of the University 
of Uouvain. In order to be admitted at either as a regular s^ent, 
it is necessary to have completed the intennediate coume of studies and, 
farther, to have passed an examination in matiifimatics. The course 
of study is three years at both Institutes; after to comes a fourth 
optional year, during which the student can pursue his studies furto 
in one of the following branches: i) Agriculture and Instraction; 2) Apr 
cultural Oiemistry and Industry; 3) Forestry. On passing the examm^ 
■tion at the close of the three years’ course, the student receives tte 
title of “ingfoieut agricole The Gembloux Institute, which opened 
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in 1861 vrith 37 students, had 175 in the session 1911-12; white the 
I/Mivain Institute had 200 students in 1910-11. as against 15 in 1878 
when it was opened. 

As agricultuial intennediate schools of higher grade, the writer 
mentions the free Agricultural Schools of Carlsbouig, 1 a lyouvi^ and 
lAuze, and the State School of Practical Agriculture at Huy. In these 
are educated agents for medium-^ized farms, smaller agricultural indus¬ 
tries, etc. The course in the two first lasts for three years, but is only 
two years in the Huy Institute. ^Die students must have been through 
a higher grade elementary school or an intermediate lower grade 
school. The teaching stafi is chi^y composed of " Ing&iieurs agri¬ 
coles In 1910-Z1, .the number of students was as follows: Carls- 
bouig 52 ; Ia lAUviere 29; lyeuze 97; Huy 29, in all therefore 207. 

The 26 agricultural divisions, which are attached to free colleges, 
intermediate schools, etc., are agricultural intermediate schools of lower 
grade, as is understood by the writer. Their curriculum includes all 
agricultural subjects; these are mostly taught by " ingoueuxs agricoles 
The course in these schools is also a three years* one. The students are 
Hberally supplied with apparatus and materials, 30 to 50 per cent of the 
cost of these being defrayed by the State. The number of students in 
these schools rose from 275 in 1900 to 822 in 1911. The writer lays 
special stress upon the foct that in these schools, as in the previously 
mentioned Institutes, no instruction is given in practical agric^ture, for 
the students, beiug mostly peasants* sons, acquire practical eaqperience 
on their fathers* farms. 

The writer considers the following as elementary agricultural schools 
of hij^ grade: 

I. “ Sections professionnelles agricdtes primaires ’* (Professional agri¬ 
cultural Schools). 2. " Sections professionelles ambulantes ** (Agricultural 
travdling schools). 3. Schools, sections and courses of instruction in 
agricaltuial machinery. 4. The Agricultural course of instruction in the 
State institutions and free institutiatm. Today there are 28 “ sections 
professionelles agricotes primaires ”, which might well he entitled agri¬ 
cultural winter schools: these are opened every week for 2 or 3 afternoons 
during 3 014 winter mcmtl^, wl^ the sdiools axe independent, or for 
2 to 3 % hours on 3 to 5 evenings, if the school is attached to an 
elementiLcy school. 

The curricula of these schools must, as far as possible, be suited 
to the requirements of the district. Tte teachers are, in many cases 
”ing£nieurs agricoles **, but they are usually elementary teadbeis, who 
possess a certificate for agricultural instruction. In 1911-12 the number 
of students was 1062. 

Travelling agricultuid schools were first started in 1904; there axe 
now ten of these in Belgium, instruction is also gven in these schools 
only during the winter months and generally by specialists, such as 
•* ingMeuis agticoles ”, veterinaries, experts in agricultural machinery, etc. 
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Hitbfirto they have been attended by 25 to 40 farmers of from 17 to 33 
years of age. 

Belgium has three schools of agricultural machinery, at Mons, Leuze 
and Namur. The course is held in the winter months and lasts one winter 
at Mens and Namui and two at Leuze. The instruction is both practical 
and theoretical. Mc^t of the teachers are “ing4nieuis agricoles ”. 

In the winter 1911-12, 50 students attended at Moos, 81 at Leuze, 
and 25 at Namur, this being the first year of the existence of the school. 

In the Pleurus and Avelghem agricultural machinery departments, 
which are attached to other Institutes, 22 and 30 students respectively 
received instructiou during the i:ame winter. 

In the provinces of Brabant and Li^e there have beeit 4 trar’dling 
schools of agricultural machinery for a year; and during this first year 
they were attended by 22 or 23 students on an avera^. 

In the provinces of Limburg, Namur and Luxemburg several courses 
of from 10 to 15 lectures with demonstrations were held on agricultural 
machinery; these were attended by 20 to 50 students each. 

in 50 State schools and in the same number of free intermediate 
schools, one or two hours have been devoted weekly to agricultural 
science; these were attended by 2862 scholars during the school year. 

The writer considers that the numerous lectures on different branches 
of agriculture constitute arrangements for lower grade elementary agricul¬ 
tural instruction. These are held in villages especially during the winter, 
by State agriculturists, “ing&deuis agiicolesagricultural teachers, etc. 

The 116 agricultu^ libraries, and the free information sup^di^ to 
the farmers by the experiment stations and State agriculturists are also 
mentioned. 

Since 1911, special agricultural instruction for training country house- 
k^ping teachers has been given in the fifth optional year at the Teadiexs’ 
Colleges of Wavre-Notre-Dame and H6verl6. Belgium possesses 14 coun¬ 
try house-keeping schools with a two-years’ course ; th^ were attended 
in the school year of 1911 by a total of 436 pupils. The 5 departments 
for country housekeeping, which were attached to other Institutes, had 
99 pupils during the some j’ear. Farther, there are 13 travelling house¬ 
keeping schools, which give a 3 to 4 months’ practico-theoietical cotirsein 
differtut districts. So iar, departments of instructicn in country house¬ 
keeping are only attached to 10 elemental^' schools. 

In addition, during the last 10 jreais numerous lectures have been 
given to the fetosle agricultural population on agricultural sublets espe¬ 
cially interesting to women. 

In theteadti^' colleges, which are under the admirustration of tlte 
Ministry of Arts and Sciences, the study of agriculture is obligatory in 
the third year, as the curriculum of the ele m e n tary schools indudes one 
or two hoars’ weekly instruction in this subject. Vacation courses are 
hdd annually from August to September in the Teachers’ Seminaries of 
NiYelles and Ghent; the teacher who attends these and passes an exami- 
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nation in the Easter holidays, obtains a certificate " of competency for 
imparting instruction in agriculture 

In conclusion, the writer mentions that the authorities of the pro-' 
vince of Hainant opened a school in 1911 at Ath for agriculture and 
stock-breeding; the course is a three-years' one. The province of Brabant 
in 1911-12 opened two more winter schools at Court-St-Etienne and 
Tirlemont; these were each attended the first year by from 25 to 30 
students. 

339 - The New Bill ior the AdvaDoement of Agiieoltiiial Ini traction in 
Oanada. 

CommvtiicaUd by T. K. Dohestv, Commissioner of ihe ItUemaHotutl InOihUe of Agri^ 
culture in Canada. 

A Bill of the greatest importance to agriculture in Canada was intro¬ 
duced in the Bouse of Oommons on January 24th, 1913, by the Hon. Mar¬ 
tin Burrell, Minister of Agriculture. Hie new measure is the practical 
application of the ** Agricultural Aid Act" passed in April, 1912, giving 
power to the Govemor-in-Council to make grants to the Fro^ces for the 
encouragement of Agriculture. 

On the passing of the Act in Aid of Agriculture, Dr. C. C. James, De¬ 
puty Minister of the Ontario Department of Agriculture, was appoint^ to 
investigate agricultural conditions in Canada and ascertain m what way 
the federal authorities could best assist the provinces in devdoping Ca¬ 
nada's basic industry. Dr. Jam» has consulted with the provrndd go¬ 
vernments and with the men in charge of the various agricultuial institu¬ 
tions of the country and the results ^ his work is the new Bill now before 
the Bouse of Commons. 

The new law is for the purpose of aiding and advancing the farmir.g 
industry by instruction in agricdtuie." Hbe money voted to the pro¬ 
vinces under it will be devoted exclusively to agricultural education. The 
objectof the Actis to increase the efinnency and equipment of the agricul¬ 
tural collies, establish agricultural sdiools, dairying and hortictfituial 
schools, and short courses in agriculture, and to initiate agricultural teach¬ 
ing in the public schools and work by travdling or located qualified instruc¬ 
tors. Educational work will also be carried on by means of demonstration 
trains and the tminirg of teachers in domestic science and nature study. 

According to the terms of the new BUI |io 000 000 aje to be given to 
the provinces to be expended on agricultural education during the next 
ten years. 700 000 will be allotted the first year and this amount will be 
increased by $100 000 annually until 1917, from which year until 1923 
$i 100 000 win be provided yeariy. 

Speaking broadly the division of the money among the provinces 
win be on a population basis. There are, however, sli^ modificatiors of 
this principle. In the first place, $20 000 a year is to be set aride to be di¬ 
vided among such veteiina^ cofieges as grant degrees and come up to a 
leqtdied stai^id. In addition 000 wifi be alktted to each province 
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regardless of populatic«n. With the exceptions mentioned, the proidoces 
will share as follows : 


iqi3. Yearly 1917-23, 

— Inmaae. — 

Prince E-lwartl Island .26529.85 §1306 $ 3 ^ 753-73 

New Bnuiswidc. 41509.93 4902 64117.87 

Alherta . 46094.95 5219 66970.91 

Britidi Columbia.. . 47 334.76 5 467 bg 202.57 

. 51730-05 6346 77114.09 

No« Scotia. 54288.45 685S 81719.21 

Sadmtchewan . 54296.29 0859 81733.3a 

Quebec. 159482.40 27896 271068.32 

Qutario. 193733.32 35147 338319.98 


It is provided that if in any year any province is not prepared to use 
all its grant, the unused remainder shall be ^d by the Dominion for future 
use by that province, or until such time as it can make good a daim, or 
show good cause for its payment. If from lack of educational madunery, 
or for any other reason, any province is not able to submit a satisfactory 
scheme, the Federal Go\^mment would be prepared to formulate one for 
such provinoe’s assent. 


340 - Hie Land Cnltirotion Commisdon and Qie Land Onltiyation OiSee aomcomv bal 
in Sdilflswig-Holsiem. nsBrnmiDMi 

I^andedwltuikomxnlarion nsd I^mdedailturstdle in Sdilevirig'Hobtdn. — ZuOnl- 
blatt der Preuutsfhen LandaulschafishmmgrH, 7 ear 12, No. 8, pp. 37 - 58 . Berlin, Feb- 
ruBiy 24, 1913. 

The province of Schleswig-Holstein has formed an organization for 
the reclaiming of waste lands and moorland; it is under the president 
of the Government district and in d<se connection with the Chamber 
of Agriculture, 

The work of the Land CulHvaiion Commission consists in collecting 
and making known the results obtained in the cultivation of waste 
lands and in promoting efEorts in this direction by means of advice and 
research; the Land CnUivation Office is occupied with the especially 
joactical side of the question. 

In the province of Schleswig-Holstein there still remain about 
104 000 acres of waste land to be redaimed, of which 82 000 acres are 
high-moors and 2i 500 acres consist of mineral soil. About 9 300 acres 
of these areas are State property. Nearly 70 400 acres are about to 
be improved, induding only 378 acres of hi^-moor. Bfitheito over 
240000 acres of fen and of mineral soil have beenimpioved atan outlay 
of nearly 323 000. The province will provide £2 940 in the new 
budget of the Ifinistiy of Agriculture for the further promotion of the 
cultivation of the large areas of waste lands which still eadst. 


4 
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341 - Agricaltnnl Exhibitions and Competitions in 1918 . 

Argentine RepnUtc. 

Sept. 1-18. Palenno, Argentina.— The "Sodedad Rtual Argea- 
tina ” will hold its yearly live stock show at Palermo from 
September i to 18, 1913. Besides live stock, the show will 
indtide forage of all sorts, fruit, vegetables, etc., produced 
in the country, as well as agricultural machinery and indus¬ 
trial plant, both naticmal and foreign. Applications for ad¬ 
mission are to be addressed to the Sodedad Ruml Argentina: 
Buenos Aires, Bloiida, 316. 

Nov. 9-12. Palermo.—The same assodation organises also: A. 
a fat stock show; B. a milch-cow show. 

^ first indudes two divisions, i. Bor breeders: a) cattle: 
Durham and crosses; Hereford and crosses; Aberdeo)-An¬ 
gus and crosses ; other breeds ; cross-breds ; b) sheep: Din- 
ooln and similar breeds; blackfaced and other bre^; c) 
pigs; d) poultry. The prizes offered are the following: 


Prms for each ck&s. 


1 

1 

pfandslp 

nt 

fnie 

and 

Ptn 

3til 

Eclse 



£ s 

£ » 

£ 9 

£ & 

£ » 

Cattle (iQdividiial). 

43-17 

43-13 

35- 2 

2&- 6 

ir- 7 

Sliecp (groups of 3]. 

21-18 

21-18 

17-11 

13- 2 

S-15 

PigB . 

21-18 

lO-IO 

8-15 

4-13 

4- 7 

Fooltiy. 


•1^ 7 

3-10 

2-12 

17 


Two champioDship prizes will be awarded to cattle: one to 
the best live anirnal, the other to the animal that has yidded 
most at the butcher's test. 

2. The second division of the fat stock show is reserved to 
small hirmezs, and it is proposed thus to encourage the fat¬ 
tening of one or a few hkd of cows, pigs or she^p. There 
will a championship prize of £8714s. for the best head of 
cattle of all breeds, and prizes for the various classes about 
equal to those of the first group. 

B. The show of milch-cows include pure breeds and cros¬ 
ses. The cows must not be more than 7 years old and they 
must have stood the tuberculin test. 

Austria. 

Miay-October. Vienua, — Exhibition of the Anstrinn Adriatic Ke- 
^on. This erdribiticm is intended to acquaint the pubHc 
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with^ the history, the art and the pToductiaa of the region. 
It will indnde, among other items, sections for agriculture, 
forestry and industries. For informatioa apply to: “ Arbeits 
Komitee, Oesterreichische Adiia Ausstellung, ” Rotunde, 
Vienna. 

!May I1-16. Prague,— Exhibition organized by the Central 

cultural ^odation for the Zingdom of Bohemia. Address 
“ Exhibition Committee, Central Agricultural Association for 
the Em^om of Bohemia," Prague. 

May 24-June i. Vienna, at the Prater. — 32nd National Horse 
Show. Address : “ Ausstellun^bureau", Schauflergasse 6, 
Vienna 1. 

September. Vienna.—The Imperial and Royal Agricultural As¬ 
sociation (E. E. Eandwirtschaftsgejellschaft) of Vienna is 
organizing an exhibition of breeding and of production stock 
wldch will include sections for agricultural machinery and im¬ 
plements. 

Belgium. 

August 24-31. Antwerp. — Agricultural Show. 

September 21 to 23. Manage, Hotel de Ville. — General Horticul¬ 
tural E^rinbition. — Market gardening, Fruit^owing, Flori- 
cnlture and connected Industties. 

Canada. 

July 8-13, Winnipeg. — Competition of Agricultural Motors 
connected with the Annual Exhibition of the "Canadian 
Industrial Ednbition A^ociation.** 

August-September. Toronto.—Annual Canadian Eadubition. Ad¬ 
dress : Exhibition Department, City Hall, Toronto, Ca¬ 
nada. 

France. 

April 11-18. Caen. — Annual ExhifaitioD of the Poultry Asso¬ 
ciation of l4>wer Normandy. Address: M. Eaugevin, Sec¬ 
retary, 72 Rue de Bayeux, Caen. 

May. Eirons. — interpational UrW Show. Horticulture forms the 
40th section and is divided into three classes: 1. Gardens; 
2. Flowers; 3. Floral Decorations of Towns and Gardens. 
Address: Dr, Jules Courmont, Hotel de ViUe, hyoa. 

May 1-4. Saint Nazalre. — National Poultry Show organized 
by the Saint Nazaixe Poultry Assodatioi*. Address to the 
seat of the Assocaation: Place Saint-Marceau, Saint Nazaite 
(I>3ire-Xnf^eaze). 

May 1-4. Bourges. — Poultry Exhibition of the Poultry Breed¬ 
ers’ Associatiou of the Cher. For information : M. Ouenier, 
banker, Bourges (Cher). 

May 21-26. Paris. — General Exhibition. ^ 

May 25-June I. Nancy. — State competition of the East of 
France organized by the French Horse Society. 
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May 31-Jutie 5. Pferigufiux. — General Horticultural Show 01^. 
ized in conrection with the seventeenth congress of the 
Friends of Roses, French Society of Rose-growers (June i to 
3), by the Horticultural and Agricultural Society of the 
Dordc^e. Address : Count de Lestrade, President of the 
Society, at P6rigueux. 

June 8-30. Bar-le-Duc (Mjetise) — Exhibition organized by the 
Horticultural Society of Bar-le-Duc. 

June 26-July 6. 'Sdchy. — Competition of the South-East of 
France oigarized by the French Horse Society. 

July 18-27. Boulogne-sur-Mer. — Competition of the North of 
France organized by the French Horse Society. 

September. Jonville, Haute-Mame. — General Horticultural Ex¬ 
hibition organized by the Horticultural Society of the Haute- 
Mam e. 

October. Puiseux Farm, Sdne-et-Oise. — Competition of Mechan¬ 
ical Tillage. Experiments organized by the Society of the 
Agriculturists of France under the patronage of the French 
Committee of Mechanical Tillage. Cultuml and mechanical 
observations will be made. A sum of about £800 will be 
devoted to these experiments. There will be no classifica¬ 
tion nor awards ; nevertheless some indemnities will be grant¬ 
ed to makers and representatives who take part in the ex¬ 
periments. 

November 8-15. Epinal. — Chrysanthemum and autumn product 
Show, oi^anized by the Horticultural and Vine-growing So¬ 
ciety of the Vosges. Address; the President, i Rue Thiers, 
Epinal. 

November 19-23. Moulins. — Poultry Exhibition organized by 
the Poultry-breeders* and Agriculturists* Society of the Bour- 
botmais and of the Centre. Particulars: M. Buvat, Presi¬ 
dent, 8 Avenue Victor Hugo, Moulins (AlHer). 

German South-West Africa, 

May 24. — l^cultural ExMbitimi at Windhoek, German South- 
West jWca. The Exhibition will include: South African 
breeds of stock ; dairy products ; plant products; agricultural 
machines and implements. For particukis apply to the 
Gcschaftsffihrenden Ausschuss fftr die I^dwirtschaftilche 
Ausstellung, 1913, Windhoek, German South-West Africa. 

Germany. 

April 14-16. Munich. — Thirty-first market of Carriage, Saddle, 
Breeding and Draught Horses. 

April 24. Berlin. — Exhllation of Fat Stock and Horse Show. 

May 29-June a. KBoigsberg. —Agricultural Show (Dandwirtschaftliche 
Provinzial- und JabUaumsausstdlung). For particulars apply 
toEor>dwirtschaftskammer, Ronigsbetg. 
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June 5-10. Strasbui^. — Tlrirty^xth ]^sbihition of the German 
Agiicultilxa] Society (Deutsche I^dvnrtschafts Oesellschaft). 

June 7-13. Breslau. —ifrmt and Vegetables Show. 

June 11-13. Oologne-Merheim. — Provincial Horse Show or¬ 
ganized by the Chamber of Agriculture of the Province. 

October 4-20. Dortmund, Westphalia. — Second Provincial Horti¬ 
cultural and Gardening Show. For applications for entries 
and for other partic^rs address “ Geschaftsstelle des 
Obstbau-Verbandes ” in Herford, Unter dai linden 7. 

HoUand. 

July. Boskoop. — Horticultural Show. 

Italy. 

April 12-22. Casal Monferrato, Piedmont.—National Eaiibition of 
typical Italian wines, organized by the Society of Italian 
^^e Growers. 

May 10-19. Rome. — Villa Umberto I, National Flower, Plant 
and Fruit Show. For particulars address: AssociaziQae 
nazionale italiana per il movimento dei forestieri, Sezione 
di Roma. 

Portugal. 

I^asbon.—International Poultry Show. For particukis apply to 
M. Manuel de Amdda e C^tehao-Bramo, rua da S^edade 
Pharmaceutica, 37, I 4 sbOT, Porti^al. 

Russian Empire. 

August to September. Khabarovsk, Amur Province, Siberia. — An 
Agricultural and Industrial FWbition is to be opened at Kha¬ 
barovsk in July or August 1913 for a period of two months. 
It is intended to present as complete a picture as possible of 
the actual conditiou of the Amur region and will include : 
Articles relating to the study of the geography, natural his¬ 
tory, and economy of the region ; produce of the farming, 
forest, mining, fishuig, hunting, manufacturing and cot¬ 
tage and artisan industries ; articles imported into and ex¬ 
ported from the re^on, etc. 

August to September, Jurieff, I^ivonia.—Two agricultural shows 
will be held at Jttrieff in 1913. The first will be open^ in 
August. For information, apply (m German) to the "l^Ssideat 
des Nordlivlandischen Aussl^ungskomitets,” Jurieff, ULvland, 
Russia. The second, devoted especially to the peasantry, will 
be open from August 29 to September i and is ot^mized 
by the Bstnfache Oekonomisdie Oaiossenschaft at Dorpat, 
Tivland, Ru^a. 

South Africa. 

May 22-24. Agricultural Show at Pretoria. 

May 30-31. Agricultural Show at Rustembuig, Transvaal. 

June 4-5. Agricultural Show at ■Wblmaranstadt, Transvaal. 
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June 25-27. Agncultuial Show at Fieteimantzburg, Natal. 

July 2-4. ^Agricultural Show at Durban. 

Spain. 

May 21-26. The National Society of Breeders (Asociaddn gene¬ 
ral de Ganaderos) organizes a Stock Show and an BshiUtion 
of National Dairy Produce; an Bkhibition, open to foreign¬ 
ers also^ ot Agricultural Machines and Implements. For 
particulars apply to Secretaria de TAsociacidn de Ganadeios, 
30, Calle de las Huertas, Madrid. 

Sweden. 

lifciy 15-September 31. Mahmo. — Bxhihitian of the Baltic Coun¬ 
tries. General and industrial exhibitioin with a section for 
agricultural machines. The exhibition is mainly devoted 
to the countries bordering the Baltic: Sweden, Russia, Ger¬ 
many and Denmark. For particulais apply to Styrelsen 
fdr Baltiska Utstallnmgen, Malmd, Sw^en. 

United Kingdom (i). 

April 14,15. Dublin, Ball's Bridge. Spring Show of the Dublin 
Royal Society. 

May 14, 15. —Newark Agricultural Show, Newark. C. T. Baines, 
Secretary, 52, I/Mnbard-Street, Newark. 

May 14-16.—Somerset County Agricultural Association, Taunton. 
W. R. J. Greenslade, Secretary, 3, Hammet-street, Taunton. 

May 21-23.—Devon County Agriculture Association, l^mstaple. 
E. R. Callender, Secretary, The Warren, Starcross, South 
Devon. 

May 28,29.—Leicestershire Agricultural Society, Victoria Park, 
Ldcester. P. L. IKirby, Secretary, 25, Horsefairstreet, Lei¬ 
cester. 

May 28-30, — Royal Ulster Agricultural Association, Balmoral, 
Belfast. 'Kenneth MacRae, Secretary, Balmoa^, Belfast. 

June 3-5.—Herefordshire and Worcestershire .^ricultuxal Society 
Hereford. T. H. Edwards, Secretary, Com Exchange Offices, 
Leominster. 

June 4, 5.—Northamptonshire Agricultural Society, Towcester. 
l^tries dose May 10. J. E. Lovell, Secretary, Harpde, 
Norfhampton. 

June 10-13. — Royal Counties Agricultural Society, Windsor. F. 
Simmons, Secretary, Basingstoke. 

June 24,25. —North-West of Ireland Agricultural Society, Lacky- 
road, Londonderry, l^tries dose June 4. Oliver Bond, 
Secretary, Oastie-Street, Londonderry. 

June 25, 26.—Doncaster A^cultural Sodety, Doncaster Race 
Common. Entries dose June 7. F. H. Chafer, Secretary, 
9, Market-^ce, Doncaster. 


{Ed.). 


(x) See also Ifo. xoa, B. Beb. xgxs. 
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July 1-5. — Royal Agricultural Society of England, Bn&tol. The 
prizes amount to over £10 000. Special efforts are being made 
for the success of the ** Overseas exhibit." Application 
for further particulars should be made to Thomas McRow, 
Secretary, Royal Agricultural Society of England, 16 Bed¬ 
ford Square, London, W. C. 

July 8-10. — Peterborough Agricultural Sodety, Peterborou^. En¬ 
tries dose June 2. J. E. Little, Secretary, Queen-street, 
Peterborough. 

July 16-18.—Imcolnshire Agricultural Society, Lincoln. Entries 
dose June 7. W. Eranldsh, Secretary, St. Benedict's Square, 
Lincoln. 

July 23-25. — Yorkshire Agricultural Sodety, York. Entries dose 
June 7. John Maughan, Secretary, Blake-street, York. 

July 31, Aug. I, 2, 4. — Royal Lancashire Agricultural Sodety, 
Burnley. Entries dose June 9. E. Bohane, Secretary, 
Derby House, Preston. 

August 26-29.—Royal Dublin Sodety, Ball's Bridge, Dublin. 

Oct. 21-24. — British Dairy Earmexs' Association (Dairy Show), 
Royal Agricultural Hall, London, N. Entries dose Septem¬ 
ber 12. E. E. Hardcastie, Secretary, 12, Hannover-square, 
l/mdon, W. 

Nov. I; 3-7. —Brewers’ ExhiHtion, Royal Agricultural Hall, Lon¬ 
don. Entries dose October 14. Jno. G. Hardy, Secretary, 
46, Cannon-street, B. C. 

Nov. 20-22.—Norfolk and Norwich Christmas Show Association, 
Norwich. Entries dose October 25. Caleb Barker & Co., 
Secretaries, East Harling, Norfolk. 

Nov. 29, Dec. 1-4. — Bimringbam Cattle Show, Bingley Hall, Bir¬ 
mingham. Entries dose October 20. W. H, Lythall, Secre¬ 
tary, Bingley HaU, Birmingham. 

Dec. 8-12. — Qub, Royal Agricultural Hall, London, 

N. Entries dose October I. E. J. Powdl, Semetary, 12, 
Hannover^quare, London, W. 

Dec. 15,16. — Suffolk Eat Cattle Qub, Ipswich. Entries dose 
November 12. Robert Bond, Secretary, 6, Butter Market, 
Ipswich. 

United States. 

September 17 to October i. Chicago.—Third International Ex¬ 
hibition of Odd Storage Plant. Eor particnlais apply to 819 
Exchange Avenue, Chicago, Illinois. 

Intemational Competition for a Beet I 4 fter and l^opper organized 
by the Great Western Sugar Company, Denver, Colorado, 
United States. The competition is open until March 1915, 
but the Company may at any time before such date dose 
the competition and award the prize if a practical machine 
is presented and if the trials have g^ven satisfaction. 
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Tbfi Assodation of the German Sugar ladtistry (Verein der Deuts- 
chen Zuckerindustiie) had offered for 1911 and 1912 a 
priae of 10 000 Marks (about £500) for a lifting and topping 
machine answering the requirements of the Association; 
but only a partial prize of 5000 Marks (about £250) has been 
awarded. A new competition will be held a few years haice 
after the prizes of the Great Western Sugar Company have 
been awarded. 

342 - Agriooltaral Oongiesses. 

National Datfy and Cold Storage Congress at G/tent.—This will be 
held during the 1913 Intemational Exibition. Oorrtspoiiding Secretary 
of the Congress: 0 . Andre, 59, Rue des Arquebusiers, Bruxelles. 

Third Intemational Cold Storage Congress, Nm York, Washingjlon, 
Chicago, Septendier 14 to 24,1913. — Information can be obtained from 
the S^xAtariat de rAssodation Internationale du Eroid, 9 Avenue 
Camot, Paris; the Secretariat of the American Cold Storage Assoda< 
tion, 431 South Dearborn Stmet, Chicago, and from the Secretariat of 
one of the Associations, or National Committees, affiliated to the Asso¬ 
dation Internationale du Rroid. 

Fifth Intemational Congress of Rtce-Growing at Valencia, Spain, 
in 1914. 


CROPS AND CULTIVATION. 

343 - OdooiEence and Natan 0! Carbonized material in Soils. 

ScEBKDtER, 0. and Bhown, be.— Utttfed Stotts Dtparlmnt of A^muifttre, Bureau 

of Soils, BitUelm No 90, pp 1-38 Washington, Decanber 1913. 

An examination was made of that portion of the organic matter 
in sdls which is solable neither in water, nor in alkali, nor in any 
other ordinary solvent, and which remains visible to the naked eye as 
small black partides suteequent to treatment with solvents. Such 
partides were isolated from the sdl mass by a system of hydraulic 
screening and of sedimentation in liquids of different spedfic gravities, 
and finally by a separation under the miaoscope. On careful eaamina- 
tiou they could be classed under six headings: 

1) Plant material of organic structure. 

2) Insect and other material of organic structure. 

3) Charcoal partides. 

4) Lignite partides. 

5) Cod partides. 

6) Other material, some of which su^psled intermediate stagps 
of formation. 

These types of insoluble organic matter were found to exist also in 
the finer so& fractions, and black partides as a whole were invariably 
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foimd, not only in a large variety of sur&ce soils esramined, but also in 
subsoils even to a depth of 15 and 50 feet. 

The question of the origin of these dark carbonacous particles is 
considered. The occurrence of transition stages suggests their forma¬ 
tion in sUu from animal and vegetable remains by a process of slow 
carbonisation, and of injSltration and deposition of or^mic matter 
from soil water. Other agencies which wo^d contribute such material 
to the soils are suggested: ««. forest fires, the erosion of coal seams by 
water or ice with subsequent deposition, and the disintegration in 
situ of rocks containing veins or seams of such material. 

344 - The Inflaence ol a Pieoeding drop om Nitrifloatum in Soil. 

I, T. and BmcLL, J A. Deportment of Soil Tedm 61 (^, Comdl Unl- 
vcrdly, Itliaoa, NY. - The Journal cf Industrial and Engiturrtn^ Chetmstry, VA. j, 
No. 2, pp. 136-138. Boston, Fa., Feb. 1913. 

The study of the principles of crop rotation will necessitate the in- 
vestigatiou of the effect of plant growth on the soil. The writers have 
suggested {Journal of the FrankUn Institute, Jan. and Feb., 1911, pp. 1- 
16, 205-220) that certain higher plants have a distinct influence on the 
process of nitrification in the soil; that this influence varies in intensity 
with plants of different fiimilies, and at different stages of growth. It 
was found that in a soil on which maize was growing the nitmtes were 
sometimes higher at certain periods than in a similar soil on which no 
plants grew. PMeum prafense maintained uniformly a very low nitrate 
content in the soil throt^hout the growing period. 

The question then arose whether the higher plants esKrted any in¬ 
fluence on the activity of the nitrifying bacteria after the plants had been 
removed. To test this, plots that were used for studying the effect of 
plants on the nitrate contents of soik in 1910 were kept bare in 1911 
until July ist. To keep down the weeds the plots vrete disc harrowed. 
Samples of soil were taken from the sections of tiie plots that were planted 
and bare in 1910, and the borings were made to a depth of 8 in. from the 
surface, and again from 8 to 16 in. 


NUraies in Planted and UnpUaUed Sectiotis of Plots, Average for the 
Growing Season, 1910. 
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The small maize crop is partially responsible for the high nitrate 
Gontent of the maize soil, but t^ high nitrate content has also ^n fotmd 
in maize soil in previous years vrhen the crop -was good. .A^n, nitrates 
are higher in the potatoes soil than in the oats soil, although tl^ former 
crop removed 50 per cent, more nitr<^en. The nitrate content of a 
planted soil is not determined by the total quantity of nitrogen removed 
by the crop, but by a number of factors, of which [one appears to be 
a direct influence which each species of plant exerts on the activity of 
the nitrifying organisms. 


Nitrates in Soil Planted the Previous Year and Soil Unplanted, free from 
vegetation until July 1st, 1911. 


Hot Nm. 

36X3, 23, 33, 33. 
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40.3 

30.Z 

potatoes .... 

31.3 
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49.8 
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38.6 

33.9 
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43.7 

43.0 
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4L3.6 
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39.4 

oats. 

33.7 

30 7 

41.1 

33.0 

23.x 

32.6 

none. 

33.3 

39.6 

68.4 

34.8 

33.6 
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The nitrates on the bare soil am in the same order as on the planted 
plots; except in the case of maize, they are lower on the planted soil 
than in the bare plots. The nitrates are highest in the soil previously 
pianied to maize, next in that planted to potatoes, and lowest in that 
planted to oats. 


Ratio of Nitrates in Bare Soil to Nitrates in Soil of Same Plots Previously 
Planted. 


36x3,23.33,33. mate.108 214 200 203 loi 213 

3624,15,34,35. potatocB. 73 63 81 60 63 82 

36x6,27,36,37. oata. 70 60 66 53 95 68 


To obtain this statement of the nitrates in the planted sections of 
tte plots in terms of the nitrates in the unplanted sections taken as 100, 
the nitrates in both planted ends of the four plots planted to the 
crop are averaged; the result is divided by the average for the nitrates 
on the unplanted sections of the corresponding plots. This furnishes 
the most accaiate means of comparison, as it removes more effectively 
til^ any other method the local variations in the nitrate content of the 
soil. There is a distinct and characteristic difference in the nitrate con¬ 
tent of the soil previously bearing the different plants. While the ex- 
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periment covers only one season the differences would seem to be too large 
and well defined to be accidental. 

On July 1st the plots were drilled to millet, the entire plot being plant- 
ed. The growth of millet was in eacdi plot markedly better on the sec¬ 
tions of the plot that had been in crop ihe previous year on the tm- 
planted section. 


Growth of Millet on the Plots Planted to Diferent Crops the Previous Year, 
on the basis of the growth on the oats plots taken as loo, Sept. 8 , 1911. 
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Comparison of Nitrates in 

Soil Planted to Certain Crops and the 

Growth 


of the MiUet on the Same Plots, June 28, 1911. 
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Nitrate in 

UnpUinted Sections of Plots Limed and Not Limed. 
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It is evident that although the previous crop influences greatly the 
nitrates content of the soil, the growth of millet is not increased thereby. 
Nitrates are not the limiting factm: in the growth of millet on the exp^- 
soil. X/ime increases the growth of millet and also the formation 
of nitrates, but apparently its beneficial action must be due to some cause 
other its influence on nitrate formation. 

Concluding, the relation of the nitrate formation to the growth of 
millet on this soil is a separate problem, probably peculiar to this parti¬ 
cular soil. But the interesting condition exists that, of the crops used 
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in the experiments, each had a certain and distinct infliience on nitrate 
formation following the removal of the crops, and on the growth of millet 
also following their removal; but the effectiveness on the influence is di¬ 
rectly opposite. It is not to 1^ expected, however, that this opposite effect 
wodd obtain in all soils, since the presence of an abundance of nitrates 
would under some dicumstances throw the influence towards a better 
growth of the succeeding crop. There is thus presented a problem in 
crop rotation. If the influence of a certain kind of plant on the forma¬ 
tion of nitrates, after its removal, holds for soils other than the one used 
in the present experiment, this influence may be an important ffictoi 
in crop rotation. That other, and under some conditions more potent, 
influences than nitrate formation obtain is also indicated by this experi¬ 
ment. 


345 - fhe Ohanges in Soil Due to Manuring. 

1 Hascbh&vkt, J O Oodeno^ naar de verandcmgea, wdke door plantcngrod ea 
bcmesting in den bonwground tewe^Sebtacht worden, I nijksland bomrpcoefttaticm 
te Gtoningen — Depariement van Landboum, Nt/vtrheid m Handei, Dtndtv van dan 
Landboum, VerMgen ion Landboum kufidiqeOndartothngenderJitjlistandbouwproefttahons, 
No. xn, pp 48-71 + figa 8 The Hagne, 1912 

3 HoDiOi J Het outataan van achaddljlre afmikuigen in Jnmavljke mndgronden, 
ala gevolg van bemeatlng imnerale atofle BijkslandboimpiDebtatiaa te Giooingen — 
jbid, pp 83-138 <i3a-i38) -I" 3 figs 

G. J. Mdder {Sdmkunde der bouwbare aarde. III, 497-498, i860) has 
already drawn att^tion to the fact that in manuring more care has 
been paid to the effect on the crop than to the effect on the soil. Kecently 
Sjollema and Hudig {Vmlagm van Imdb, onderxoeldngen der Rfjksland- 
houwproefstations, X, 1909) st^est that the so-called “ oat disease ” re- 
cordM on the redaimed l^d of tiie provinces of Groningen and Brent is to 
be attributed to the injurious influence exercised upon the soil by the ve¬ 
getation and the mannring. 

I. - Taking this and his other previous researches {Jd., XI, 1911) as a 
basis, the writer has undertaken a systematic study of the changes in the 
soil induced by individual cultivated plants and by the various chemical 
manures. In the first part of his researches, he studied potatoes, wheat 
and oats, which he grew in 16 paraffined zinc v^ds, each containing 
10 kg. (22 lbs.) of light sandy loam. The series consisted of 4 lots treated 
respectively with 3 gr. of nitrate of soda, 2.5 gr. of sulphate of ammonia, 
1.5 gr. of nitrate of ammonia and nothing; three vess^ of each lot were 
respectively planted with the above-named plants and the fourth was 
not planted. After the first crop was ^thered, the soil was sifted, dried 
in the air and analys^. The second year, the soil was replaced in the 
vessels and cultivate in the same manner, but the amount of fertilizers 
^ven was halved, corresponding to about 450 lbs, of nitrate of soda per 
acre. 

Tint analysis of the soil was limited to the determination of the rapidity 
of deporitLon of the fine clay; 100 gr. of each seal (dried) were taken, put 
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in suspension in a cylinder and repeatedly stirred np; then the volttme was 
made tip to 500 cc., the contents of the vessels were agsin stirred and left 
for two days to settle ; the cylinders were photographed by refracted light. 
The difEerences oteerved after the first year agreed with those of the second, 
but were less noticeable ; the changes taking place after two years of the 
same treatmoit are consequently still greater. The results were as followB: 

а) The most satisfactory deposition occurred in the n on-cultivated 
soils of the four lots. 

б) The deposition was least satisfectory in the cultivated pots of the 
nitrate of soda lot, intermediate in the 1 itrate of ammonia lot and that 
without nitrogen, and much more rapid ard complete in the lot with sul¬ 
phate of ammonia. 

c) The effect of the three plants W'as in the following order: pota¬ 
toes, wheat, oats. 

Taking into consideration the lime content of the aqueous extract of 
the soil we have : 


wiraU of so^a 

mg. lime per 
1910 

100 oc. 

X9XX 

potatoes. 

. 8.S 

67 

wheat. 

. 10 6 

^7 

oats. 

. IJ.3 

8.5 

controL. 

. 13 0 

rx.B 

svlpJufU Of ammofiia 



potatoes. 

. 13.1 

IS.4 

wheat. 

. 13.6 

144 

oats. 

. T 44 

13.5 

control. 

. . 11 t 

15.7 

control 



poiaioes.. 

. . 10,1 

87 

wheal. 

. . 11.9 

9 S 

oats.. . • 


S .9 

ooutrrd.. 

. . 11.0 

10 b 

mtrate of ammonia 



potatoes.. 

. . 9.6 

to I 

wheat . 

. . X0.9 

ti.I 

oats. 

. . 13.9 

Z0.8 

control. .. 

. . 13 5 

13.3 


The agreement between the lime content of the aqueous extract of 
the soil and the facts quoted as to the deposition of the fine soil is evident, 
the latter being taken as the index of the structure of the lespectiw soils. 
This important agreement is confirme d by the fact that, on equalizing ^ 
lime content of the various cylinders by means of the addition of chlotide 
of lime, the differences in the manner of the deposition of the day dis¬ 
appeared. 
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For the completioiti of these researches, the writer proposes to analyse 
the crops and determine the Hsdviation action of the atmospheric pred* 
pitations. 

2. — The above-mentioned researches of SjoUema and of the writer had 
indicated as the cause of the “ oat disease Ihe unfavourable effect exer¬ 
cised on humous sands by the long-continued application of lime and 
manures containing lime, induding b^c slag, as well as of nitrate of soda. 
In these researches the writer has studied the alterations which may occur 
in the soil. 

To this end, not having succeeded like tixe American investigators 
in sepamting out definite chemical bodies, he begsn with ordinary redaimed 
soils which had not been limed; from these he separated the organic part 0 
and also, by means of solution in soda and fractional predpitation with 
caldum diloride, two humic substances I and II; these three bodies con¬ 
tained respectivdy 35.31, 48.29 and 35.65 per cent. of orgunic matter; and 
X.14,12.77 2.56 per cent, of lime, htistures of these substances with 

alluvial sand, 2 , were placed in 32 pots; the amount of sand was 20 kg. 
(44 lbs) or 13.4 kg. (29.5 lbs), according to whether only the substances 
I and n were added or whether O also was added; the amounts of 
I and n were 100 gr. and 600 gr. or multiples of these, and the 
amount of O was 3.4 kg. (7.5lbs.) or submultiples of this. In the years 
1908, 1909, 1910 and 1911 oats were grown wi^ the appUcation, the first 
year, of b^c slag, sul]^te of potash and nitrate of soda and afterwards 
with monopotasrium phosphate in place of the slag; the last year, the 
ground was specially treat^ with fertUizers containing manganese and 
with sulphate and nitrate of ammonia. The following results were 
observed: 

a) n mixed with Z and with Z and 0 caused the " disease*". 

h) I caused the "disease ** mixed with O only, even in the proportion 
of Y2 per cent. 

c) The diminution of the crop due to the " disease *’ is v ery evident. 

^ Manganese sulpl^te, manganese hydroxide, and sulphate of 
ammonia have much curative action. 

The soil sickness caused by chemical (alkaline) tieatmait alone appears 
to be due to a characteristic belonging to humic substances in general. 
In fact, besides having been recorded in other soils (sandy, in Holland and 
Holstein) this phenomenon can be artificially produced. If a mixture of 
sand and sugar humus is treated with Hme or soda and nitrate of soda, 
this soil after some years becomes sick. The same thing occurs on treating 
pure sand to which a solution of pyro^dlol is added; the latter substance 
has the prop€^, belonging also to humic substances, of absorbing oxygen 
from'the air m an alkafine medium. 

Condusions: 

I. The inpinous action of alkaline manuring Upon sandy-humous 
soils, to which is attributed the oat disease, is due to the formation of cer¬ 
tain unknown humic bodies, which are chiefly found in those portions of 
the oij^nic matter ududi are insoluble in alkalis. 
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II. Owing to the nse of chetmcal manures, the study of humic sub¬ 
stances is especially important. It is therefore mnch to be wished that ab¬ 
normal occurrences in the cultivatian of hnmifeious soils should be studied 
from the chemical point of view. The study of the effects of rVipmipgl 
manures upon humic substances is also of great importance for agricul¬ 
tural bacteriology. 


346 - Bifioienoy d Soluble Manures in Dry Tears. 

I^atoNARDON, P. Pffi cacite dea pngtBU solubles en asnte s^e. R^soltats obtenus dans 
les diampa d’E:^> 4 riences et de Demonstrations en Algerie et Ttmisie en 1911-1913. 
— Ewue AgrieoU a VitieciU de VAfrique du Nord, Nos. 49 end 50, pp. 151-155 and 
X80-186. Algiers, February 15 and aa, 1913. 

The experiments wlh mineral manures were made on the following 
crops : cere^ (wheat, barky and oats), vines, tobacco, cotton, fruit trees 
and lucerne. 

Some experiment fields have not yielded any results owitig to the 
following causes: 

a) The crops were not wdghed by the eaperimenters, either through 
uegUgence or because the yields seemed too msigcificant. 

b) The yidds were next to nothing owing to late sowing in badly 
prepared soil, to the unusual drought of the year ard to the sirocco of the 
month of May. 

c) Too tardy spreading of the nitrate of soda. 

Among the expeiiznenta which gave results, the following are the most 
instructive. 


Cere<ds: Resi 4 lts ^ acre, 
z) Hard wheed : Loam {Alsters^. 
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2) Hard cheat: Loam [Algters) 
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4) DatJev, on eakareous, or marly soil {ConsUatfine ); raiirfall ftom Xovcmbi* 
to the end ot June 142 mm. (about 5 ^ inched). 





Price 

'sneU per acre 

Net pioflt. 

Plot 

Manme 


of matrares 

per cwt. 1 

grain 1 

1 

oweroatrol 1 
no. I 1 

Barieg. 
at Ss li 
per cwt. 



Ibe. ' 

s i 

IfMk 

Iba. 

t a 

I . 

^ Superphosphate. 

1 Nltiate of soda. 

. . 367 

^ 7^1 

12 I ( 

I iba 

250 

'> 5 

2 

Superphosphate. 

• . 567 1 

— 

I 102 

170 


3 

Control Xo. i. 

- ' 


932 

— 

— 

4 1 

Superphosphate. 

Cyanamide. 

• • 267 J 
. . 89 1 

1 

1 11 8 

1 

023 

0 

- 




! 


overcQBtnl 

BO. 3 1 


4 * 

Superphosphate . . 
Cjwiaialde. 

- • 267 1 

i - 

bZ 5 

1 

nil 

*> 

Control NO. a. 

. . ~ 

I 

740 

— 1 

— 

6 

^ Superidiospihatc. 

1 Oil coke. 

. . 367 

• . 133 

i ^".1 

714 

- 

- 


Vine: Result per acre. 

X) CariiimiH vitti-: flat qraoelly soil (Algiers). 


not 

Manore | 

Yteld 

Qxoeee t 
over 

control 1 

Valne 

Bt 7 » 3 «i 
per cwt. 

Degreea ' 
of the 

Net proOt 


ha. 

hM. 

hJB. 

i. T i 


£ * * 

I 

Superphosphite. . . . 357 

to 955 


— 

11.5® 

- 

a 

, Superphosphate. . - -.357 

14 078 

3 122 

10 2 2 


937 

1 

' Nitrate of soda . . . 178* 







j Superphosphate. . . . 357 ^ 






3 

^ Sulphate of potash. . 178' 

12 041 

1142 

3 10 7 

12.0® 

2 13 3 


1, 

f Superphosphate. ... 357 



1 

i 


4 

1 Sulphate of potash. . 178 

14452 

25O0 

11 6 I0< I2.t)p 

' g 10 It 


' Nitrate of soda . . . 178 




' 

1 


5 
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3) Loam poor tn lime (Alsiers). 


TM 

3 taimTe 

■Sldd 

SXCBM 
over control 

Value 

at 108x4 

per gal. 

Manoie 

Net profit 

Siapcs 

grapes 


1 carriage 



lbs. 

lbs. 1 

S»i. 

A 8 d 

A s d 

A s d 

^ i 

CootFd. 

17 892 

— 

- 

- 

- 

- 

2 1 

! Organic manoie. 

Sga lbs. per acre, 

' at S5 per ton. . ] 

) 

|i8b24 

731 

56.5 

2 II 4 

2 0 

II 3 

1 

1 

3 • 

[ 1 

r Baric slag: 

1 446 Iba. at j 

' S3 iSssdpertcm. ' 

1 

1 22 504 

4612 

3564 

16 0 II 

I 10 5 

14 10 5 

1 

1 Nitrate of soda: i 
£13 x« ltd per t. , 

1 

i 




1 
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4 ) Cangnan vine, loam, poot tn pkosphme and »td m caUatmus Lompo^tad^, 
iiTtgated {PkUtppetHU). 


Plot 

Tnt 3 & 1 

1 

Excess 
over oootr^ 

Vatae j 

Usam 1 


j 1 

gn^ics 

irine 1 

1 

per gallon | 

at us s<f 1 
per cart j 

Net pnsflt 

I 

I 


, lbs. 

njs 

gals 

i ^ d 

a t a 

it i> d 

r i 

Control . 9 40^ 

— 

— 

1 — 

_ 1 

\ __ 

2 

254 Itn nitrate of soda 1 ii izG 

I 

1713 

138 

6 xy 3 

X 7 ft 

5 u 

3 

3^9 lbs. nitrate.m 295 

69a 

7 ^ 

3 IX xo 

2 0 11 ' 

1 XO 11 


Forage Plants: Results per acre, 
hve-yean-oli lueente; teams, wr^eHon •Algurs). 


Plot 

UamiTe per acre 

1 Dry bay 

1 

(total of jcot^ 

1 

over emt d 

VabKolescen 

at 4 S per e«rt 

1 Net profit 

1 



lbs. 

j 

1 * 

s 

d {i 

3 A 

I 

Control. 

8341 

— 

1 

— 

1 


— 

2 

X070 lbs. superphosphate . 

10036 

1695 

3 

I 

0 

I 

14 0 

3 

X070 lbs. bade slag . . 

10 0X6 

2275 

4 

X 

xo 

2 

14 10 


From, the above espedmeots the Mlowing coadusioiis may be diawn : 

I. — Mmeial mantues aie more effident than orgaric mannret-. 
AmoDg the nitrogenous manuies used (organic xnannres, oil-cakes, cyat.a- 
mide, nitrate of soda) nitrate of soda yielded the best results. In most 
cases the other nitrogenous manures did not give any excess over the ccn- 
trol plot. 

n. — The manures must be ploughed in early, excepting the ni¬ 
trate of soda which should be given as a top-diessing : in Stebmary in the 
vineyards, in December one-third and in February or March two-tMids 
on cereals. For other crops the nitrate of soda is to be ptouglttd in with 
the phosphatic and potash manums. 

in. — There is a minimum of mdsture below which manures act brt 
Httle, and give no profits. According to M. Chouchak, in Crimea if the 
rainfall is less than 200 mm. (8 inches) from November to the end of Jvre 
and on soils containing less than i5perceat. erf moisture, manures ir crease 
the yield by very little or nothing. 

IV. — Phosphatic manures are insuffident in poor soils or in these 
only moderately rich in nitrogen. They must be completed by nitrate of 
soda or by sulphate of potash. 
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347 - FerfciliBers and Manures in Oanada. 

(r) Wiwt.tp! e. The Use of Comiuerdal FertilUers in Canada. — Communicated by 
T. K. Dohertv, Commtssionet of the ItOematioml ItutUute of AtinaiUure in Canada. 
(2) No^•^ICK, F. C. Agriailtnral Survey, 1911. — Commission of Conservation, Canada, 
Report of the Third Annual Meetintf, hdd at Ottawa, Jatmary 6 th tgia, pp. 106-1294. 
table*.. Montreal. 

(i) The use of fertilizers in Canada. — The use of commercial 
fertilizers in Canada has scarcely passed the initial stage, although 
in the Maritime Provinces, more especially in the fruit and potato- 
growing districts, fertiUzeis have been popular for years. Ontario 
and Quebec have, during the past five years, b^ giving the 
subject more attention and may be expected to rapidly increase their 
consumption from this stage. British Columbia quickly learned the value 
of fertilizers and takes high rank as a consumer. This year a Victoria 
firm shipped a carload of fertilizer to Dawson Gty in the Yukon. The 
Provinces of the middle-west Vnll not be heavy consumers for many 
years to come, although the use of fertilizers there has commenced, chief¬ 
ly amongst market-gardeners and potato-growers, but they are also 
being used to a small extent by grain-growers. The prevailing high 
frei^t rates necessarily add greatly to the cost of the fertilizer, and tlSs 
aggravates the difliculties of pioneer work. In the younger provinces 
of Alberta and Saskatchewan, the interest in the fertilizer question seems 
greater than in Manitoba. This may be explained by the feet that within 
recent years there has been a very ferge emigration of United States and 
Buropean farmers to Alberta and &sfcatchewau, men who were already 
femiliar with the use of fertilizers. 

The following table shows the principal fertilizer materials imported 
into Canada during the years ending June 30th, 1904, and February 
29th, 1912, respectively, and a comparison of the two years indicates the 
increase which has tal^ place in the intervening period: 


Z3 iwMtiwp x> Ubntbs endloj} 

Jnoe 3ctha 1904 Fd5. eoth, xgxs 

S ' " * 


Fertilizers (mantifoctiired) .... 

— 

134 o<»3 

— 

413 005 

» {vomaatifachired) . . . 

— 

155 

— 

3151 

Muriate and mlpiiate oS potash . 

* 830 315 

33 74t» 

6 S40 13S 

125 8 ft* 

Kaittit and other potash salts . . 

726 917 

5 808 

985 750 

9 253 

Add phosphate. 

=85 707 


1348432 

<>1 55 f 

Phosphate rode. 

— 

8000 

... 

43 77 f 

Blast furnace slag. 

— 

680& 

— 

119 MI 

Sulphate of ammonia. 

t8 & 064 

5485 

520 S03 

1(115(1 

Nitrate of soda. 

12 S49 709 

258 57S 

58 711 867 

873 766 

Nitrate df potash. 

I 978 972 

80308 

3273437 

107313 


In the case of " Manufactured Fertihzeis " and a few other items it 
has been impossible to get the quantities, the value only being given. 
** Urmianufactuted ’* fertilizers represent those materials which* could 
not be properly identified, and the decrease in the amouut of these will 








MANURES AND MANURING 


559 


a). — Area Surveyed. 



Nova 1 
Scotia 

Prince 

Fdward 

T«Wnirt 

New 

Bmns- 

widfc 

Qttebee 

Ontario 

toba 

Soi^- 

diewan 

aibetta 

Britldi 

Ue 

No. of farms . - . 

100 

luo 

100 

2<>o 

300 

100 

87 

85 

140 

Total acreage . . . 

16 893 

10 992 

13 991 

30 55 -i 

33 340 

39 999 

35 3^3 

22713 

02 428 

Field crop acreage . 
Percentage of total 

5958 

8 220 

6 Sjh 

29 459 

24 634 

2S 045 

24 616 

rb 222 

14 761 

area. 

35 

74 

49 

64 

74 

70 

70 

71 

24 

Grain acreage . . . 
Percentage of field 

I 072 

2 508^ 

I 750 

5 t*4u 

10 917 

2(1003 

24 11^+ 

12855 

•3 '>52 

crop area .... 

18 

30 

25 

3-1 

44 

93 

98 

78 

23 

Hoe crop acreage. . 
Fercenlage of field 

^17 

516 

249 

806 

3 120 

305 


89 

1 20. ( 

crop area . . . . 
Hay and pasture 

5 

6 

3 

4 

12 

0.02 


‘>■54 

9 

acreage. 

Percentage of field 

4009 

3 igtj 

-i 837 

13 OI^ 

10 590 

1757 

— 

— 

9 S4O 

crop area .... 

77 

62 

71 

66 

43 

6 

I.S 

21 

67 


b) Use of Farm Manures. 

(Figures as percentages). 



Nova 

Scotia 

s 


Qndxc 

3 

Na nangfarm ma- 
ntoiea. 

100 

100 

zoo 

100 

1 

No. giving no care 
to manure . . . 

22 

64 

44 

76 

1 

Very little care, . 

II 

- 

15 

- 

B 

Fair care .... 

59 

34 

29 

20 

25 

Good care.... 

■ 

— ^ 

B 

4 

15 

No. burning the 
straw. 

1 

B 

1 

- 

B 

2 ft>. burning the 
manure .... 

1 

1 

il 

— 

1 



14 


10 

11 


16 

♦ 9 ^ 


Ua 


88 

55 


5 iS 


3 a 


maar 
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indicate better classificatioti fadlities in recent years. “Add Phos¬ 
phate ” (noa-medidnal) wotild seem to indtlde a large proporticm not used 
for fertilizer purposes, since the value given is much in excess of the price 
of th^s material as a fertilizer. “ Nitrate of Soda ” is at present the most 
popular form of nitrogenous fertilizer, but the bulk of this material im¬ 
ported is used for manufecturing purposes, and it is yet impossible to 
estimate even approximately tlm amount used for fertilizer purposes. 
“ Nitrate of Potash" is also almost entirely used for industrial purposes, 
its use as a fertilizer being very limited. 

No %ures are available to show the production of fertilizers in Ca¬ 
nada itself, but most of the slaughter-house tankage and bones, formerly 
exported, is now, by the addition of potash, being converted into mixed 
fertilizer for home consumption. 

The importation of other fertilizer materials gives, however, a suffi- 
dent indication of Canada’s increasing fertilizer consumption. 

(2) The use of farmyard manure in Canada. — l^om the sum¬ 
ary of the agricultural conditions found by the Commission of Conser¬ 
vation of Canada in the localities where the agricultural survey was con¬ 
ducted in 1911 the data on the use of farmyard manure ^ven on the 
previous page are extracted. 


348 - A Fotaidi Salta Depoait in ihe tlnited States of America. 

Dqlbbab, C. E. 'Xlie Seailes Ifiks Potash Depoait. — The Engmeenng and Muuni 

Journal, VoL 95, No. 3, pp. 3sg-a6i-{-fig. New York, Pebniary 1913. 

iMiuy potash salts depcmts have been alleged of late in the United 
States, but apparently the best prospects are in the Searies lyake. This is 
a floor of an ancient lake which h’es between the State and Argus Ranges 
just south of the boundary line between Inyo and San Bernardino Counties 
in California. The deposit is on and under the bottom of the late, the area 
of which is about 40 000 acres. Potassium was not looted for at first, 
but sodium carbonate in such condition that it could be readily reduced 
to soda ash. 

Boriugs were made over the sall^bed area at intervals of from one- 
half mile to one mile and determined the following facts: that the average 
thickness of the soluble-salt bed is a little over 70 ft.; that the first 23 ft 
is mostly sodium chloride with a grater or less amoimt of imparity in 
the form of sodium sulptete and small amounts of sodium carbonate and 
borax; that the underlying 47 ft. is composed of strata of mixed sodium 
chloride, sulphate, carbonate, bicarbonate and borax, together with po¬ 
tassium chloride. All of the deposit is coarsely crystalline in structure, 
much hoieycombed, and the interstices are filled with a brine saturated 
with all of ^e salts of tiie deposit except sodium bicarbonate. 

This brine has a specific gravity of 1.3. The analyses of the brine 
slw remarkable r^darity of content throughout the whole of the under¬ 
lying beds ; that is below the first 23 ft., xoo lbs. of this brine carries, 
ox the average, dissolved salts in the followitig amounts ; 
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Ifaa. 

solium chloride.16.77 

1 snlphatc . 5.^6 

* carbonate . 4.61 

> biborate (anhydrous) . 1.32 

potassium diloride. 4.4O 

Total. 33.65 


The salt obtained by evaporating to dr3raess and calcining the product 
to eapel combined water, analyses : 

per cent. 


sodium dilondc.51 

1 sulphate.16.7 

» catbeuate.i 

4 bibenate ...... 4.0 

polassiina chloride.13.8 


The brine constitutes approsmately 18 % of the total weight of the 
mass of the deposit. The brine carrying the more valuable salts occurs 
below the sodium-chloride bed. The underlying bed averaging approxi¬ 
mately 47 ft. thick, and the area explored being I28q. miles, the total weight 
of the underlying bed is then approxiniately 800 000 000 tons, and x8 % 
of this is 144 000 000 tons. As the brine carries an average of 4.49 % po¬ 
tassium dtilodde, the tonnage of that salt in solntion is then 6 465 tons. 
The brine also carries 1900 000 tons of anhydrous borax, equivalent to 
3 400 000 tons of commercial borax; farther tli^ brine carries 6 630 000 tons 
of sodium carbonate. 

The solids of the deposit below the sodium-chloride bed have the 
following average analysis : 

per cent. 


inacilublc (sand, etc.)..... i 44 

sodium chloride.45 

4 sul^^tc (anhydrous) . 33.80 

1 carbonate (ditto) ... 16 57 

> bicarbonate. 6 so 


■ Ubomie (anhydious) . 3.32 

potassium diloride .... 3.6 ^ 


The total amounts of the valuable salts in solid form are then : 


tons 

sodium carbonate ..108500000 

s bicarbonate .... 4*700000 

» Uboiate (anhydrous)* 13200000 
potassium chloride. *3 900 000 


(*} equivalent to ay 300 000 tons (rf commercial borax. 

Thit the brine is free to flow throu^ the solids is shown by boring a 
well into the material. A 6-in. hole bo^ thiou^ the deporft and cased 
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throt^h. the sodium - chloride bed will yield not less than 3 000 tons ot 
brine per day. 

At present the evaporation-power of the air in July and August is 
about 1 in. per day of saturated brine; the actual evaporation is probably 
much less, as the surface is only kept damp by capillary action. In any 
case, the pumping of the brine would check this movement, and any water 
flowing into the bed would dissolve out more of the salts and so keep up 
the supply of brine. 

'the brine alone is alleged to contain sufficient potassium chloride to 
supply the United States with that salt at the present rate of consumption 
for 16 years, supposing there to be no renewal of the brine. With a renew¬ 
al as above suggested the deposit is stated capable of supplying potassium 
chloride at the present rate of consumptian for at least 70 years. 

349 ~ The Use of the FhcmoUtd of the Bohemian Hittel Gebirge as a 
FertiliBer. 

SEsaiAiQi, F. Ueber die VemeDdung der Phonolite des boinniaclioi ^^ttdgebirgea za 

D&ageixweckea. — LimdmrtschafHleJie Jahrbttcha, Vod. XIII, Part 4, 509-530. 

BerUn, X9Z3. 

Since 19^, the West German Bailway Co. (West deutschen Bisen- 
bahn-gesehschaft) and, more recently, the Bhcnish Potassium Silicate 
.Works (Bheimscher Enlisilikatwerken) the Kempenich Phonolite Works 
of the Graf GHchen Mining Co. (Kempenidber Phonolitwerken der Ge- 
weikschaft Graf Gleichen), and the I^uchienbeig Mining Co. (Geweik- 
schaft I^euchtenbexg) have put on the market under the names ^ “ pho¬ 
nolite meal", silicate of potash ”, “ dfelite ” and ” vulcophonolite ” a 
potash manure made from crushed rocks from the Kfel. It appears 
that, in spite of the negative results obtained in many Agricultural Sta¬ 
tions and Institutes, the use of this new fertilizer is incieaang. Thus, 
phonolite from the Bohemian Mittelgebirge is also placed on the 
market. 

The writer, basing his opinion on already existing onalytical and 
mineralo^cal data, comes to the conclution that the phonolite of the 
Mittelgebiige of Bohemia is, from its chemical and mineralo^cal com¬ 
position, much less suitable as a fertilizer than the leudtophyie of the 
HfeL For while the potassic constituent of the latter is leudte, which 
is TCiy soluble and particularly rich, in potash, that of the former is 
samdine, a comparatively insoluble substance much poorer in potash, 
lyeucitophyre possesses a total potash content of 9 or 10 per cent., 
and a soluble potash content of about 3.5 per cent., while the total 
amount of potash usually present in the Bohemian phonolite is usually 
only 4 to 6 per cent., rarely amounting to 7 per cent., and that of soluble 
pot^ never exceeds 2 per cent, and is as a rule ohly i per cent. The 
addition of cal car eous s^ts or hunriferons matter to increase the solu- 
^ty of the potash is less satisfactory in the case of the phonolite than 
in that of tite leticitoph3ne. 
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Hie wnter, in conclusion, warns his readers that more cart is re¬ 
quired in obtaining and applying phonolite meal than is needed in the 
of Eifel lendtophyre meal. 

The deposits in question are those of natrolitic phonolite of Marler.- 
berg and Steinberg near Aussig, and the tephiitie phonolite of Zie^i:l.er> 
near Gross-priesen. 


350 - Catalylio BadicHiotiTe Manoies 

ILupeaux, I.. I^es engraia ladloactlfe. — La Vit ti Kurale, Year II. Xu, j 

pp. 242 ':! 43 - Paiia^ February 1913. 

Manurial trials to test the efficiency of catalytic radio-active {if 
manures were carried out at the Agricultural School of the Pas dt Calais. 
Some preliminary pot experiments with oats and crimson clover [Trifo- 
lium inMrfutiim) gave positive benefidal results whene\-er the radio¬ 
active manure was employed. In the field trials the radio-acti\-e mantire 
was nriied with other common fertilizers, forming 5 per cent, of the 
bulk, and the application pet acre varied from 22 to 44 lbs. 

Some of the results obtained were as follows: 


With ndkMdlve 

Oats .... 87 bushels p. acre 
Mangels. . . 22.1 tons „ „ 
Sugar beets. . 8.8 „ „ „ 


Without ladbHtctiTC 

76 bushtis) p. aerc 
ai.5 txms „ „ 

7.7 .. » .. 


In the case gjiven aboi’e the oat crop was increased 15 per cent., 
but on neighbouring plots, where the dressing of super was replaced ly 
slag, the increase wns nil. The mangels and sugar beets both gai-c in¬ 
creased yields, and on analysis no difference in composition could l.e 
detected between those grown on the check plots and those grown nn 
the plots receiving the radio-active manure, but the sugar beets on the 
latter plots matured earlier. 


35X - The IniejiBity of Light and its Efieote oa Vegetable Asshnilation. 4 Atucni.iuAh 

MflOTz, M. A. Ia lumlnoeltft et rasslmilation — Cuaptes Rtndm de fAear- HOMjnr. 

ditnia des Seiances, Vol. 136, No. 3, pp, 368-370. Paris, February 1913- maasax 

In laboratory experiments on carbon assimilation it has teen de- pHy^cev 
monstrated that assimilation is more active in direct suishine than in ^ plants 
diffuse dayli^t, and, by analogy, it has been assumed that the same 
held good for vegetation under natural conditions. Of course ui:der 
field conditions, the plants exposed to difused daylight are alsoeiiq^ised 
to far more humid conditions generally, and the larger supply of water 
more than counteracts the efect of the greater light intensity. But 
given that the water supply was always siffilcient, what is the effect (»n 
vegetation of light of hi^intensity? In order to test this point a crop 


{Ed... 


|i) See Xo. 781, B. May ipxa. 
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of lucarne was set aside at Meudoa during the three summers igio, 
1911 and 1912. Part of it was given no speoal treatment, while the other 
received 40 litres of water per square metre every 7 days, so that the 
soil never dried out. The yields of dry matter per square metre per 
day were as follows : 

TTudtt uitanl Watarad 


1910’ ........ 5.24 graxos 10 56 gianm 

igii. 1.24 1 7.00 > 

1912 ........ 3.12 » 9 43 > 


Daring the years 1910 and 1912 the sky was overcast during the 
;;rt;ater part of the summer, whilst 1911 was a season of bri^t sunshine 
..nd drought. The yields under natura .1 conditions show the relative im¬ 
portance of light intensity and water supply in plant growth, but even 
when the latter factor is eliminated by artificial watering, the more in¬ 
tense light appears to have an imfavourable effect on the production of 
vegetable matter. 

This apparently contradictory result obtained when a laboratory 
experiment is extended to field conditions arises from the fact that in 
the laboratory the plants are necessarily kept in an artificial atmosphere 
relatively richer in carbon dioxide in order that it should be possible to 
detet variations in the percentage of that gas caused by the process of 
c-.rbott fixation ; whilst in the natural atmosphere the amount of carbon 
dioxide present is so small that the solar radiations, be they diffused or 
ilirect, are always sufficient to make the best use of the carbon dioxide. 
In other words, carbon assimilation is limited by the amount of carbon 
dioxide in the air and not by the intensity of the solar rays. 

333 - The Effect oK Week Adds on Genuination. 

PaoicsY, G. Role des add«s dans la germination (a note pcesented by M. Oast<ni 

Bonnier). — BuUetm des Sfaneas de la Sodeti IftAiotude ^Agnoutture, Year 191a, No. 10, 
9x6-932. Paris, 1913. 

Gtric, malic, tartaric, acetic, hydrochloric and sulphuric adds were 
employed, in solutions varying from 0.05 to 0.5 and seeds with both 
succulent and dry pericarps. Seeds with succulrat pericarps, such as 
tomatoes, would under natural drcumstauoes germinate in an add 
medium, and these all profited to the largest extent by the external 
application of add during germination. Seeds of non-addic fruits were 
sometimes assisted and sometimes hindered in germination by an addic 
medium, the effect being apparently due to the action, favourable or 
otherwise, of the add on the diastatic activity of the seed. 

^ The favourable action of the add was obtained not only by genni- 
nating the seed in an addic medium, but also by a preliminary soaking 
of the seed in add and subsequent sowing in a neutral medium; the 
smaU quantity of add absorbed during the steeping was suffident to 
modify the vegetative ^wth in a remarkable manner. If the seed 
was subsequently sown in an alkaline medium, the beneficial effect of 
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the add was d i mini shed, but still perceptible ; certain nutritive materials 
also had a neutraliting effect. 

The absorption of add was greatest during the first stages of ger¬ 
mination, varied directly with the concentration of the solution, and 
was apparently independent of the action of light. The absorbed add 
must have been rapidly transformed after absorption, as the internal 
addity of the seedling was not increased, a further proof of its rapid 
decomposition being indicated by an increased respiration of the s^- 
lings. While light did not appear essential to the decomposition of the 
add, it produced a favourable influeace oa its assimilation and utili- 
lation. 

The absorbed adds not only modified the metabolism of the seed¬ 
lings, but also their morphology; on the one hand they retarded the 
sclenfication of the fibrous tissue and the lignification of the wood, 
and on the other hand increased the volume of the central cyHndei 
and the growth of the conductive tissue. 

353 ' The Selection 0 ! Hangarian Wheat. 

Ga\BXSR, ^iccLB (Oltector of tlie HoTal Hungarian Statbn for Pjaat Breeding at Ka- 

carovAr). A magyar btua nemeaittse. — Kfyklek, Tear 33, Nob. tz and 15, pp. 330* 

333 and 407-408. BndapeBt, Februaty 8 and 15, 19x3. 

The question of the systematic improvement of Hungarian wheat 
has for some years become of increasing importance, for thou^ the native 
cereal is suitable to the dimate, as it ripens early and resists the winter 
cold, it does not supply the needs of the country, for its yield is poor and 
it n^ only lodges mu(^, but is greatly pr^lispos^ to the attacks oi rust. 

Numerous and repeated experiments i^e with the acdimatiased 
varieties. Hybrid Treasure and Prolific, have shown that these cannot with¬ 
stand very severe cold; thus, in spite of their superior quality, they are 
useless as substitutes for Hungarian wheat. Now, if by means (ri rigorous 
selection the average wheat yidd throughout Hungary could be increased 
by 2 or 3 bushels per acre (at present, it does not exceed 15 % to 17 bushel- 
per acre) the 9162150 acres under wheat would give an extra yield of 
18 to 27 million bushels, representing an increase in the revenue of the 
country of £4000000 to £6000000, reckoning the price at only 36* 6 d 
per quarter. 

In 1935, th; Royal Hungarian Lmtitute for Plant Selection at Mogya- 
rovir began its first selection experiments in the different districts of 
the country, and then persuaded the owners of three large estates, Aip 4 d- 
halom, Banknt and Csorvis to carry out experiments on larger areas. As 
Hungarian wheat, lilse other unimproved varieties, is not ninfonn, but is 
a mixture of more or less different types, it was necessary to adopt pedigree 
breeding. The task consisted, on the one hand of selecting planis with 
different chaiactetistics from the eaperiment fidds, and on ^ other of 
only reproducing sdected types superior to the parent variety. The choice 
of sdect types was made with a view to securing eariy maturing varieties 
with a heavy yield of grain, strong-strawed and resistant to frost. Mie 
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pedigree method proved \’eiy succtssful, for erea diuirg the ea^rimcnts 
of the first year the plants growirg ori the plot of the parert plant were of 
a uniform type, while those from other plots showed different chaiacteristics. 
All the parent stems were numbered and registered. 

lyast year the Arp 4 dhalom estate had reached No. 615 in selectionh 
of parent eats and had 14 selected types obtaired from the first experi¬ 
ments only (begun in 1905); these were followed later by numerovs other 
new types. 

Ihe following figures give the results obtaii'ed in 1912 from pedigree 
Arp&dhalom wheat: 



Thus the yield of the pedigree wheat is much larger than that of the 
parent variety and the former grows as well in other districts as in those 
where the experiments were made, for selected Axpddhalon wheat produced 
a itnaguificent crop at Pteresznye. 

K^y, in order to fix the characters of the selected types, the Irsti- 
tute beg^ hybridization ezpeiimeDts in 1909. Thus for example, an 
early variety very susceptible to rust ard with a small yield, was crossed 
with a late, more productive, and rust-resistant variety, or one of jgne 
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quality with weak straw was crossed with a commoper type vfith stronger 
straw, etc. At the Institute experimental ground 1886 plots were sown 
with seed from hybrids obtained in the preceding years ,* further, the crob- 
ses of last year furnished 1212 parent plants. 

The experiments are being continued with every possible combioatiar, 
and it is hoped that a predigree Hungarian N-ariety of perfect quality will 
be produced. 

354 - Oomparisoiui of Yield between Hybrids and Selections in Oats. 

I/3VE, H. H. in The Ameiican Bteedet's Ma^ne. VdL. HI, No 4, pp. 289-993. 

Washington, 1912. 

On the data obtained in the plant breeding work at the Cornell 
Experiment Station during the past 5 years, the yielding power of 
different strains of oats obtained on the one hand by hybridisation, and 
on the other by selection is compared. The trials were all made in 
single rows, i rod in length, repeat^ a number of times, as this method 
gave mote conect results than one large plot repeated only once. 

The best strains from both sources were isolated in 1907 and 1908, 
and then tested during the 3 years 1909-11; they produced the follow¬ 
ing average yields: 


to bait hrinlda 

10 bcrt eclecttooa 

bttdieb per acre (i) 

buhdf par aicze 

51-7 . 

.47.3 

51-8 . 


5**1 . 


5«-4 . 

. 5*1 

531 . 

. 5*1 

53-6 . 

.54.5 

54.0 . . 


5-13 . 


55-0 . 

.57.3 

62.1 . 

. 58 .f‘ 

.\venuic 54.n 

58-* 


In 1910 and 1911 a number of well-known commercial varieties 
were included in the trials and comparative figures for the two-year 
period are as follows: 

Hytvids 59.0 budide per acre. 

Selections 58.1 v 1 

Varieties 50,8 » » 

In both these cases, and in all the results taken as a whole, the 
hybrids gave slightly better yields than the sd.ectiaaB, though the 
diffAUMTioeH are and vary from year to year. The data also furnish 
considerable evidence on the value of certain plants in hybridisatioai, 
9 out of 10 of the best hybrids having a common parent. 

(x) The standard boShd ot oats lu tlie United States welj^ 3s lbs. {Ed.) 
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355 - A Variety of Maize with Silks xnatnrisg beloce the Tassels. 

Cosxiss, G. N. — V. S. Dtpartmemt of AgnaHiMre, Bureau of Flatii Itidusliy, Cvcula 
No. 107, PP- i-ii. Waflhhigton, February 191a. 

In the varieties of maize cultivated in the United States the antheis 
usually open before the silks (stigmas) appear on the same plant, and 
pollen is still falling when the silks are in a recq)tive condition. Except 
where high and constant winds prevail at flowering time, this results in 
a large proportion of sell-pollinated seed. In maize, srif-poUination so 
reduces the vigour of the plants that any means by which it can be 
avoided or reduced is wor&y of considemtion, and the best means of so 
doing is to produce a protf^ynous plant, as in that case, should cross- 
pollinati<m fail, there is still the clmce of self-fertilization. 

Many attempts have been made to develop this habit in some of 
the improved varieties, but so far without success. In January 1912 
two ears of red pop com were purchased at Granada, Spain, by a member 
of the Staff of the Bureau of Plant Industry and when planted in 
Maryland the following season produced plants almost every one of which 
was protogynous. The ears of this variety are so small that it will 
probably be of no economic importance, exapt perhaps as a pop com, 
and moreover, the subsequent behaviour of a variety cannot be inferred 
by its behaviour the first year; but it seems certain that the protogy¬ 
nous tendency exists in a marked degree, and the strain may prove 
valuable as breeding material. Only a sm^ quantity of seed is on hand, 
but a few grains can be supplied to those wishing to make a study of 
this variation and to assist in determining its economic importance. 

cBSBu. iSD 356 - Investigation of the Belation Iwtween Anatomical Straotnre and 
puujB aow Fhyslologioal Ofaaraeters in Oats. 

jASVSBaasB, 0 . W. and Viysurr, N. Anatomllduslcoe issledowanie nleskoSticli njs 
09 t& V avbjl • Yoproeonl 0 aobosdtenii pblslcdognltcihesUoli svoilstv s anatondcibe* 
^Unii koeffiriqitmni— Jurtuil Opttnol Agronotmt (Rnarisdua JournaJ IQr Bzpttimentelle 
I,andwlrtscbaft), Year zn, Fort 6, pp. 830^61 (855-861). St Fetetatncg, zgzs. 

Of late years, the question of the importan ce of the size of leaf cells arid 
particulariy the size of stomata in distinguishing the different varieties of 
cereals and other cultivated plants has b^ much brought forward by the 
works of Prof. V. Eolkunov of Eev. (i). According to the latter, there is 
an intimate connection between the anatomical structure of plants (the 
size of the stomata) and the intensity of different physiological forctiors, 
such as the assimilatioa of carbonic add, trarspiraticm energy, osmotic 
pressure of the cell sap, and indirectly in the case of cereals, the duration 
of the vegetative period. In other words: Prof. !B[dlkunov shows by his 
eape rim e n ts that the degree of drou^ resistance, early or late maturity, 
winter resistoce, etc., depends upon the anatomical peculiarities of the 
plant and e^dally on the size of its stomata. 


(1} See No. Z621, S. Sec. 19x2. 
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The arti(^ in question gives an anatomical examiration of seme 
cultivated varieti^ of oats which show varioi.s moiphological and physit- 
lo^cal chaiacteis in order to throw li^bct on the magnitude of the difier^ 
which exist in oats in this respect. It was also interestir g to compare th: 
several anatomical differences with the physiolcgical characteristics cf tL; 
different varieties, especially as oats were hardly torched on in Prof. 
kimov’s investi^tions. 

As material for this purpose pure lines of oats were taken, these beii 
obtained by individual selection from various misxd German ard West 
Russian varieties. The lines chosen for the experiment were sown ii» the 
spring of 1911 and 1913 in plots oti a levelled price of lard belorgjrg to the 
Moscow A^cultural Institute, eadi plant beirg pven 14 sq. in. stai d- 
ing room. 

The leaves for measuring were gathered from defiiite nodes of the 
main culms from the middle of the plots as soon as the leaves ceased grci^- 
ing. 'inie portiors of the leaves at two-thirds of the length(measvrirt 
from the base) were selected for measurement. The stomata on the tpper 
surface near the midrib were measured. To obtain the average size cf 
the openingis of the stomata, not less than 1000 measturements (on 50 
lea\'es) were taken for each variety. In additicai to the length of the sto¬ 
mata, their number in the field of the microscope was also reckoned. (Eye¬ 
piece 4, Objective 4, Reichart System). 

All the 17 varieties of oats investi^ted belonged to the group with 
covered grains and with the branches of the panide spreading in all diiec- 
tions : Avma saHva h. 

As there is no imifdnn system for the dassification of cultivated cat", 
the writer ^ves a short morpholo^cal description of the \'arictics he in¬ 
vestigated. 

In the large table the results of the irvestigatici s cf 1911 ord 1012 
are given. Erom the first column of this it is seer, as would a pric/i 
have been supposed, that the size of the stomata can in the case cf cr.t«, 
as in that of other cereals, be taken as a variety cbaiacteiistic. 

In the piesent case, where 17 varieties of oats vreie dealt with, Iwc 
groups can be distin guished by the sire of the stomata : 

I. Ivarc^'Celled groap: 

A-III3 Mesdago, A-sai Hudan, C-3iz Biie 

Average lenutb of apatnre: 

for the top leal, 1911 0.063 nun 

a > turd 1913 0.0735 > 

II. Small-celled group: the other li varieties. 

Average length of aperture: 

for the top leaf, X91Z o 054 nun. 

» > » 1913 0.067 • 

The inheritance of differences in the size of the stemata is proved V y 
the feet that variations occtined in the same diiectiaQ for two corsea:ti>-e 
years in both the experimental and the control pilots. 
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C-311: Brie, fran Vilmorin, 1904 (i) 


\-315: Ca n a dian » » 

A.-317; Auatralian » » 


A*334: Prol3Bteler » 


A -351 ; Dnppaucr, from Btedan Easy. ) 

Firid, .. } 

V’,39: I,eutewit*er, from Breslaa \ 

Exp. Field, 1901. f 

A-3<^ : Heine's Ertragreldister, from 1 
Breslau Exp. Fidd, 1903 . ) 

A-39t: Donidi, flroin E'k.p. Stu. at S 

Hoinotr (Poloidc) 1902. ( 

.4-396: Hdne’s Ertiagieichster, from | 
i^p.Sta. at Hmnow (Fulotsk), 1902 | 

B-4 »o; Dnppaner, from Exp, Sta. at J 
Hninow {Folatsk}, zpos.| 

A-J030: Newmarket, from Exp. Farm \ 
of WissokoUtmndcoy ft^todno), 1903 \ 

A-4035: l 4 aovo, from l^yland, 1903 | 

A-40S1; Suedidi sdected.| 

A-4071: from Klisch (Germany), 1906 | 

A'4ii3:3te(iago&amHaagenSchm- ) 
idt, 1908.I 

(i) Two acts «i iigttrai fat one yadeljr s 


alxwe) la 1911 

ifii 

ti» sq.cm. 

I to.?, 65^ 

I 64.71 60' 8.0 


IS 


c( and node ) I^eares of and. node 1 
bovd i9ii|(tLom above) In 1911 


I it!i|n 

[b W.S aq.cm. {1 »J aq..cni. 

I ! 

68.0 40 5.9 


-T I 

si 64I n.7| 

4 7^1 

8 70I 10,6! 

6 , bsl 

9! 64. 10-51 


— , — I — <J 4 -o| 34 7.0 

53.1 60' — 66.0I 32 lo.s 

— 1 -- i — 69.I1 38 s-a 

6o.o[ 49 

59.61 49I 15.7 66.21 35 6.2 

— I — — 64.5! 33 6.1 


— — I — 65-0 36 4-7 

I 

56.5 561 — 65.8 35 7.7 

I 

57.0 51! 19.4 66.2 32 74 


j 66, ii.8t — — — 


56 . 1 ] 57 

54.91 63 11.6 

50.3 66 

33-0 61 9.7 

56.4 60 

35-3' 64 9.8 

54.91 67 

54.81 66 9.8 

36.9 59! 

355 6i| 9.5 

55 -a 53 


— ' — — 62.5 36 8.9 

39.8 30 

58.0 50 15.1 64.0I 36 8,9 

58.0 50 I 

57.7 54 18.2 — — ~ 


58.3 47 17-9 61.1 36 5.6 

62.0 50 

65.0 50 — 73.5 31 10.3 
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of Varieties of Oats (1911 and 1912). 



6 









572 


CEREAL AXD PULSE CROPS 


According to the ui\’estigations of W. Zalensky and W. Kolkunov, 
as well as to the present observations on oats, there is a certain correlation 
betweai the size of the guard-cells and that of the aperture. As regards 
the number of the stomata, this is, according to Prof. Kolkunov, “ a func¬ 
tion of the length of the stomata, ” but this parallelism did not come out 
in the investi^tioas of the writers on here desribed. Thus, the large- 
celled lines C—^311 and C—^321 in 1911 has a relatively large number of 
stomata (38 and 40 in leaves of the third node from below), while A—^4113 in 
the same year had a smaller number (31) in the corresponding row of 
leaves. Further, there is no rule in the case of the second group of oats 
(those with small stomata). 

The oats investigated show no correlatian between the linear size of 
the stomata and the leaf area. Thus the large-celled C—^311 and C—321 
have the narrowest leaves, while the equally large-celled A—^4113 has 
quite large leaves, well-developed as regards length and width. On the 
other hand, the Australian oat, A—317, a typical representative of the 
second smaU-celled group, shows a luxuriant leaf development. This has 
the largest leaf area. 

With regard to the aratomical characteristics of the oats, it was found 
rhat the results confirmed W. Zalensky's law respectirg the division of the 
stomata according to number and length in the difierent rows, viz. “ the 
higher the insertion of the leaf, or the further the latter is situated from 
the root system, the more stomata it has on the same area in comparison 
to those of a leaf which is placed lower down ; but on the other hand, the 
size of the stomata diminishes with the distance from the root-system. " 

As in wheat, so in outs, the number of stomata on the upper surface 
of the leaf is larger than that on the lower; this is contrary to the gei eral 
qpinioD on the subject. In distinction to what Prof. Kolkunov found in 
wheat, the stomata on the lower surfaces of the oats examined by the 
writers were invariably the larger. 

As to the regularity with which the stomata are distributed on the 
leaf surface, it has also been obserr^ that the number of openh- gs in creases 
in the direction of the tip of the leaf, but their length decreases. 

The observations of Prof. KoUsunov, who succeeded in establishing a 
number of correlations between the anatomical and physiological charac¬ 
ters of some varieties of maize and wheat, were not confirmed by the 
writers' experiments on varieties of oats. For these investigations they se¬ 
lected those properties, which are most important for summer cereals in 
a fairly damp dimate with a moderate summer temperature, i. e. the ler gth 
of the vegetative period, the degree of rust resistance, etc. 

From these oteervations, there appears to be no connection between 
the length of the stomata and the length of the vegetative period. Mes- 
dago, which generally ripens early, and Brie and Hudan, which are the la¬ 
test, have stomata of the same size. 

In the same manner, no regular correlation exists between the size of 
the cdls and the amocmt of tillering. Three laige-ceHed lines, C—^311, 
A—321 and A—4113 taler freely (3.3, 2.9, 2,5) but A-—4051, a smaUer- 
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calltd variety, resembles them ii» this respect (2.4); whilst A—396, which 
tillers least (1.4), does not possess cells of the smallest size. 

BrlkssQD and Marshall Ward only alri^’ed at negative results respect¬ 
ing the connectioD between size of stomata and susceptibility to rust. 
According to the investigations of the writers, I^es C—^311 and A—321, 
which have the bluest stomata which are also fairly numerous, are least 
susceptible to rust {Pitcomia coronifera Kleb); this agrees with the results 
of Marshall Ward’s researches, that “ Susceptibility to or immunity from 
fongus attack does not depend upon the anatomical structure of the leaf, 
out upon one or more mtemal fectors. ” 

l^ally, as might a jtriori have been expected, yield, as a function of 
many factors, does not depei’d upm a single cause, and is therefore not 
entirely dependent upon the .size and number of the stomata. 

These negative results are neither improbable rot imexpected. For, 
“ in truth the structure of plant oi^s tells us very little concerning their 
functions, ” as Johannsen writes in his Elementen der exakien Erhlichheiis- 
lehre. “ The same structure in organisms permits of differences of functior 
and thus it is dear that similarity of function cannot be uniformly assumed 
from similarity of form ” (Pfeffeis* Pflanmiphysiologie, p. 291). 

The present subject leads also to the question of the correlation be¬ 
tween various physiolo^cal fimctions and anatomical structure, and the 
possibility of determining the former from the study of the latter. “ All 
such methods are based on the piindple of correlative variability and have 
doubtless been of good service in facilitating quick dassificatioo, and easy 
valuation, but they have also led to grave error of judgment. ” Johannsen, 
Elemente chapter XVIII. 

The doctrine of correlation has itself undergone great diarg^ in the 
course of the last few years; these are especially due to the influence 
of Mendelism, which insists upon the independence and integrity of 
characters. 

It should also be mentioned that in addition to these 17 varieties of 
oats, 10 others were investigated, but are not described here. The results 
of these researches are or the whole in agreement with those described 
above. 

357 - Wheat Inyestigations in India. 

Howard, A. — Report offhe A^icuUurat ResfOteh Irutiiutc uni CoiUne, Pusa, tor xgii-xa, 

pp. 31-45. Calctt+ta, 1913. 

One of the first results of the wheat investigations at Pitsa was the 
demorstmtion that varieties of high milling quality could be grown in 
Bihar, and, by selection and hybridisation, tiiese qualities have been suc- 
cessMly combined with high yielding powrer, rust resistance, and strong 
straw-yields of over 40 bushels per acre being obtained without irrigation 
or manure. During the years 1910-12, the trials of these new varieties 
were extended to other wheat-growing areas in India with the most excel¬ 
lent results. The new varieties wwe tested m the United Provinces, in 
the Punjab, in the Central Provinces, and in various other parts of ffihar 
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both with and without inigatioa. In all cases the yields obtained were 
well above the aveiage for each distnct, and the grain was of high quality. 
A further proof, of the success of these new varieties lies in the great de¬ 
mand for seed which has arisen during the past few years, and which until 
now could only be met in part. However, arrangements have been made 
with three estates to grow a large stock of seed for distribution, which 
should be sufficient to satisfy all demands, whilst at Pusa the various strairs 
will be maintained in pure culture for pmposes of restocking. 

A certain number of cultivation ejqjeriments are also being carried 
out at Pusa. 1 !he first, which concerns the continuous growth of a wheat 
without manure, shows that after five years'' cropping the natural fertility 
of the soil is unaffected. The next deals with the treatment of the fallow 
ground previous to the sowing of wheat, and compares the effect of cultivat¬ 
ing the ground during the hot weather with the more usual practice of 
ddaying the first ploughing till after the commencement of the rains. The 
former S3ratem conaderably increases the yields and the effect appears to 
be cumulative. I^astly it has been demostrated that waterlogging the 
land in September reduced the subsequent crop by 50 %, and tins result 
was shown to be due to the lack of available nitrogen, caused, no doubt, by 
a change in the soil fiora. 

A considerable amount of breeding work was done during the years 
1911-12 at Pusa, particularly with regard to the production of new rust- 
resistant varieties with high yielding powers and strong straw. Some 
interesting facts with regard to the inheritan<» of characters have been 
eludtated and a paper on this subject has been pubh’shed. (i) 


BOOT QsoFs 358 - A Good Taber Plant: Ameaeia xMotborrblza. 

Nonwn. A " mandioqiiinlia ” ou batata salsa ”, — Chacaras e QvitOm, IVoL VII, No, i, 
pp. 8-9 -f-3 figs. 8ao FatOo, BraaH, Janoaiy 15, 1913. 

Anacacia xanihorrhiza Bauer (old syuonym Anacacha esculenta D C), 
an umbelliferous plant, is indigenous to the Bolivian Andes (2), where it 
is also cultivated under the name of *‘sacharachaca. ” It is not widely 
spread ; it is cultivated to a certain extent in Brazil, and deserves to be 
pown on a gi^ter scale, as it produces a nutritions tuber; it resists frosts, 
is not exacting, and yields abundantly. It thrives in aU kmds of soil 
excepting pure day and it allows of the utilization of poor soUs which can¬ 
not be used for other crops. After ploughing the soil lightly, the side shoots 
of the parent plant are set at about 30 inches each way from each other. 
Every plant produces 10 to 15 tubers; harvesting the crop commences the 
second year and continues tiiroughout the year. Interculture consists 
in one hoeing. ' 


<z) See No. 118, B. Feb, 19x31 

(a) Aaadtag to the Index Ketmsie Tomos I, p. 193, Oxonii, 1893, A. xemOorrhita ia 
a aatife of Jamaica. (£i.)f 
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359 ' Two New Specie! ol Olover. mkaob cmm. 

BB Deoen, a. (Director of the Royal Seed-testing Station, Budapest) in l/ark Law meadows 

Express, Vol. 109, No. 4346, pp. 183 and 185. T/wiiirg, Fd»tiary 10,1913. PMrroKES 

In the auttmin of 1910, the author was twice asked to report on seed 
samides which consisted of a mixture of Tfifdium parviflonunand T. an- 
gidaium, and this year he estimates that ^re are 80 tons of this seed 
on the market. The two plants are almost always found growing together 
on the heavy alkaline clay soils of the Hungarian lowhmds, where they 
form the chief constituents of valuable pasture and meadow. They are 
small annual dovers, and in wet years or in wet spots produce an abun¬ 
dant crop; under drier conditions the plants remain dwarf and therefore 
produce a short crop, but always of good quality. They are both very 
early plants, and after the middle of June, if the season be dry, become 
of little value; the production of laige numbers of seeds, which are 
easily shed, facilitates the process of self-seeding. 

Wherever similar conditions of soil and climate prevail, these spedes 
win probably give equally good results, but all experiments so far show 
that under other circumstances the plants are of no value. 

The seeds are finely reticulated, especially those of T. pamflonm. 
which otherwise resemble those of Dutch dover (T. repens), while the 
seeds of T. angulatim are mme similar to those d alai^ (T. hybridum), 

360 - Ootton Miutry in the Wert Indies. pms cao» 

1. • SosDS. W. N. Tbe Resnlts of the Colti^tion of Cotton in St. Vincent 

3. - Tehpant, H. a. The Cotton Indostry In the Leenaid lelands. 

3. - Bovbix, J. R. The Cotton Bidiotiv ^ Bafbedos. 

4. - Robson, W. Cotton Sdectlcm in Mantsemt. 

5. - Robson, W. The Mhnner of Cross-PoiDination of Cotton in Mantsemt. 

6 • Robson, W. flakfllBrldw Cotton in Montsenal. 

— West ItidiaA BvlUtm, Vol. xm, No. i, pp. 1-38. Barbados, 1913. 

I. — CaUivation of Cdim w Si. Vincent 

Expends <d cotton: 

Financial year April ist, 19x0, to Mardi siat, igxi .... lbs. 340 339 £ 4 % 836 

1903-04 to Z910-11... > 3392884 £ 160407 

Acreage planted (19x1): 

Sea Eland cotton 3387 acres ; Marie Galante 1093 acres; Total 4680 acres. 

Bstiniated valne of the 1910-1911 oppa, baaed on the actsal yield and jaices: 

561336 lbs. Sea Eland Cotton at i8i per lb.. 4^x14 

73a tons > s cotton seed at £ spec ton .... 3780 

36748 lbs. Marie Galante cotloa at gdper Ib. 1003 

33 tons • f cotton seed at £5 per ton . . z 75 

Total eatfansted value . . . 47053 

Penentage of lint to seed cotton: 24 (Marie GaEnte, arhite) to 26.3 (Sea Eland, 
vhite, and Marie Galante, stained). 
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Cotton giovnrg is row the chief irdvstry of St. Vircert. The 
Govemmert Certral Cottor Gimiery, managed by the AgricultuialDepart- 
mert, is the largest in the ColoPy and deals with more than half of the 
cotton output. Under an Ordinance of 1909 all lots of seed cotton lest. 
t.tifln 100 lbs. m weight have to be sold to the Government Central Gin^er3^ 
The largest quantity, however, which can be purchased from any ore 
grower without the permission of the Administrator is 4000 lbs. The 
Central Ginnery anticipates one-quarter of the estimated value of the 
lint per lb., less 5 c. for ginning and shipping char^ and eaport duty. 
At t^ end of the crop, a bonus equal to three-quarters of the net profits 
is distributed. This system of sale has encouraged cotton-grown* g by 
the peasantry. In 1911. 542 small planters grew Sea Island cotton or 
916 acres. Selected and di^fected cotton seed is furi’ished to them at 
a low price by the Department of Agriculture. 

Under the provisions of the Cotton Disease Prevention Ordinance 
of 1910 all growers are required to destroy by fire all cotton bushes of the 
previous cotton season on or before April 30 in St. Vincent and on or 
before March 31 in the Northern Grenadines. The Ordinance does not 
apply to the Southern Grenadines, where practically only the perernial 
Marie Galante cotton is grown. 

Pests and Diseases .—No attack of the cotton worm {Alabama ar~ 
giUacea) has been recorded during the past four years; its chief natural 
enemy, the Jack Spaniard {PoUstes aimularis) is now protected on nearly 
all estates. The local cotton stainer {Disdercus delauney) is always found 
in laige numbers towards the end of the crop. It is advised to d«troy, 
besides the cotton plants toward the end of the season, other plants whi^ 
supply food to this insect p«t, that is the silk cotton {Eriodendron anfrac- 
tuosum, John Bull or Mahoe {Thespesia populnea), Tobago bread nut (Pa- 
chira sprnceana) and Ochro {Hibiscus escttlefUus). Damage was also caused 
by the leaf blister mite {Eriophyes gossypii) ard black scale {Sais- 
seHa nigra). Bacterium malvacearum and anthiacnose {CoUetotrichum 
gossypii) were the most dangerota diseases. 

2. — The Cotton Industry in the Leeward Islands. 

Acreage idanted {19XI-Z91S): 

Aati^iaa 517 acres SL Sitts 1650 acres Moulsetzat 3300 acres (estimated) 

Barbnda 130 • Nem 300a > AngmUa 800 > (estimated) 

Cottmi crop of 19X0-ZZ in Antigua: 96 992 lbs of lint: aveiage yield Z73 lbs par acre. 

Exports of lint (zgzqrzgxz): 

St. Kitts sag 333 lbs. 1 

Nevis * / Total retnm of lint per acre szdlbs. 

AngniHa Z48 5g5 » ) 

Mbntsorat logooo » (Up to November zgzz). 

In Anguilla, the young crop has suffered very much from the attack 
of a small beetle which cuts down the young plants. At Montserrat the 
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growth stiffered from the attacks of the cotton stair eis {Dysdc/ctis ond/eee) 
ard of the flower-bud maggot {Contannia gossyfni). 

3 - — The Cotton Industry in Barbados, 

Acreage under cotton from 1906-7 to 19x011 . 2S 83a. acres 

Average yield; Cotton hnt 4 529 870lbs. of the value of £ 385 746 
» seed II144 421 » . . i 34791 

The a\’erage productior per acre, which was 338 lbs. of lirt ir 1902- 
1903 when cotton cultivation was begun in Montserrat, has coistantly 
diminished and was in 1910-11 153 lbs. Ir order to counteract this 
evil, the Department of Agriculture has urdertaker work for the impro\’e- 
ment of the quality and quantity, either by selection or by entesirg 
selected Sea Island cotton with very hardy TOrietics. The resolts so far 
obtained confirm those found by O. F. Cook of the Department of Agn- 
cultuie of the United States, in that the hybrids proved to be very variable. 
These showed parental characters (those of ths parent plants), irterpar- 
ental characters (mtermediate), extrapaiental characters (not within 
the parental groups or between them). The latter could be divided into 
suppressed, intensified and primitive characters. 

By the continued selection of a cotton which in 1908 had fibres 36.1 mm. 
long and 35.7 per cent, of weak fibre, and in 1909 yielded 2376 lbs. per 
acre of untuned cottOT^ in 1911 a variety, Grant, was obtained with filwes 
46.2 mm. in length, 14.4 per cert, of weak fibre and producing 4 406 lbs. 
per acre of unginned cotton. 

In 1909, this cotton was estimated at iirf. per lb. in 1911 at 16 tf 
ijd. per lb., takmg Sea Island cotton at 17 to ipd. per lb. as a base. 

4. — CoUon selection tn Montserrat. 

Cotton selection has been carried on imirterruptedly at Mertserrat 
su ce 1906. The following method of perpetuation of a particular strain 
is adopted. Hie seeds of the plan t selected in 1909 are plan ted in the breed- 
mg plot in 1910. Li this year six of the plants are marked and the seed- 
cotton collected into separate ba^, the lint is submitted to spinning tests 
and the seeds of the two plants showing the most desirable features are 
retained for planting in 1911. The two plants in 1911 are treated as if they 
were separate strains, and six plants are again re-selected and the seed- 
cotton collected separately, from both types, the lint of the twelve plants 
being subsequently examined. Thus the inheritaLoe both fox breeding 
qualities (yield) and lint characters comes into perspective, and the type 
showing best all-^ound features is perpetuated. 

In the course of these selection experiments it has been shown that the 
germinating power of seeds can be destroyed by the heating of seed- cotton 
and also when seeds are stored in bulk after gtnuing. As a rule cotton 
seeds show a high germinative power as they come from the field, but when 
the cotton is picked, this is not always the case. This suggests the neces- 
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sity for xDaking germmation tests before deciding which seeds are to be 
reserved, for planting purposes. Thorou^ sunning of the seed-cotton be¬ 
fore storing should obviate the possibility of heating, and subsequent to 
^ning the seeds should not be stored in large bulk. 

5. — The Manner 'of Cross-PoUination of Cotton in Montserrat. 

A large number of insects have been found in Montserrat associated 
with the cotton plant, such as the Jack Spaniard (PoKsfessp.), lacewing flies 
{Chrysopa sp.), lady-birds, grasshoppers, Syrphus or hovering flies, etc. 
More closely associated wi^ the flowers were beetles, ants, honey bees, one 
or more species of smallIM.pterous flies and an unidentifled species of thrips. 
The Ihpterous flies and the thrips may aid self-fertilization to a little extent. 
While the bees Dielis dorsata, Ceniris haemorrhoidalis and Megachile (?) 
marHndalei carry pollen from one flower to another. 'Hie average percent¬ 
age of flowers cross^Hinated by D. dorsaiais thought to be 21, ranging from 
4 on a dull, showery day to 33 per cent, on a tuight day. 

[6. — SakeUarides Cotton in MorUserrat. 

The followmg are the results od preliminary experiments conducted at 
the Bsperiment Station in Montserrat during 1911-1912. 


Yidd seed cotton: plot a (^/,g acre) ....... i 475 tbs. per acre 

> ^ (Vs * ) &tont . • . . . 936 • » > 

Number of boUs lequiied to make x Ib. of seed cotton 138 

Average lint length.* . 1^4 

Percentage of lint in selected plants.. . . • 30 

Weak fibre eliminated by means of the weaver’s comb, zi.8 


The behaviour of the plants on the whole indicates that this type will 
prove to be hardier and a heavier cropper than the Sea Island cotton. 

361 ~ Oottoi Bip et lm enfa In the Oape Ptovinoe. 

VAN Rvnbvbld, a. In The AgrieUUwal Jaumal of fho Union of South Africa^ VbL IV, 
No. 6, pp. S3i-842..f»XII plates. Pretoria, December 19x2. 

Attempts at growing cotton have been made in various parts of the 
Cape Province, but the absence of any system of e:q)eriment and the want 
of the necessary supervision have made the results practically useless. A 
large portion of the Cape Province is not suited to the growing of this crop, 
and it was resolved to test the suitability of a certain area where the con¬ 
ditions of labour, soil, climate, and rainfall seemed to indicate the best 
chance of success. The site chosen was at the Big Umgazi, in the District 
of Port St. jQhn*s, Pondoland. The soil consists of a rich, dark, heavy 
sandy loam, and was moderately moist at planting time. 

Ten pounds of seed was used per acre. The land was only |dottghed 
up once, namely jtet before planting, and harrowed. A shower of rain 
(about 0.35 in.) fefl the evening after planting. Plants were thinned out 
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when 14 days old and again at one month. The peienidal vaneties — that 
is the ^ Island and Egyptian — were planted from 5ft. to 7ft. apart in 
the rows. The rows of the rest were 4 ft. apart. The annexed table shows 
the resnlts obtained : 


Date 

Variety planted 

Bright 

of Plant 

No. 

of BOUe 
to Plant 

Na of Brils 
to X lb. of 
Seed Cotton 

T 

■8 

1 

T 

g 

of planting 

1 

! 

i 

1 

3 

1 

1 

1 

1 

1 


1911 

October a8 

Sea Inland. 

m. 

102 

In. 

78 

188 

150 

89 

X12 

99 

actea 

5 

1369.8 

X ag 

ggypHflw sHtaflfl. . . 

102 

78 

222 

99 

98 

119 

94 

3 

1285.6 

» ag 

American Toole . . . 

60 

51 

130 

71 

66 

75 

80 

2 

2067.5 

» 30 

Nyasaland Upland . . 

72 

60 

168 

97 



5 ® 

3 % 

1548.2 

» 30 

Clevdand Big Btdl. . 

54 

48 

59 

39 



100 


1010.0 

» 30 

Herlong. 

48 

45 

57 

34 

H 

B 

100 


810.0 


The Sea Island and l^yptian 'Taiieties grew out almost too Inzoriantly, 
so that the sim was excluded to a great extent and only about half of the 
bolls ripened. The annuals also grew out well and gave very satisfactory 
yields. 

Weather conditions were favourable during ptenting time, but a pro¬ 
tracted period of drought set in when plants were about six weefo old. The 
crop was freely cultivated and a certain amount of hand-hoeing was 
also done to keep the field dear of weeds. 

The following is the cost of production and estimated profit per acre 
of the different varieties planted : 


£. •. d. 


Sea Island 

Preparing and {donghing .. o 10 0 

Harrowing. o 10 

Ptantiiig. o 10 

Seed. o 10 

Chopping (thfaniing out). o 20 

Collivsting and hand'lioeing. 0x20 

pidUng. 1 ib o 

Ttansport.-. o 4° 

Wear and tear of intplemaitB. o 10 

Sundries. o 20 


£ 3 10 o 
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I 3C9 seed cotton at 3 rf. per lb.17 2 3 

I,ci» cost of production. 3 10 0 

p^titnaleil profit per acre ... £ 13 iz 3 

ilitaUfi, 

1 2S5 lbs. seed cotton at 3 d. per lb.16 13 

I,ess cost of production. 3 00 

Estimated profit per acre ... £ 13 i 3 

American Toole 

a 067 lbs. seed cotton at 3 </. per Ib.25 lO 2 

I«ess cost of production. 3 10 o 

Estimated pic^t per acre ... £ 22 69 

Nyasaland Upland 

z 348 lbs. seed cotton at 3 d. per lb.19 12 o 

Eess cost cH production. 3 00 

Estimated profit pet acre ... £ 16 12 0 

Cleodand Bit; B6B 

I ozo lbs. seed ootUm at 3 d. per lb . iz 12 6 

Eess cost of production. 2 15 o 

Estimated profit per aae . . . £ ct 17 6 

Herlonj 

8zo lbs seed cotton at 3 d. per lb.. to 26 

I<e8E cest of productum. a 15 o 

Estimated profit per acre ... £ 7 76 


The cost of production per acre \raries in the different varieties owing 
to additional cost of picking of one variety as compared with another. The 
cost of picking was higher in the case of the Sea Island owirg to the bolls 
not opening well and in the case of the Toole owing to the heavy yield. 

The second year crop of the Sea Island variety is of very good quality 
and of satisfactory yield. 

The only insect pest which troubled the field in question was cotton 
slsuner {Dysdercus sttpersHUosus) but not to any great extent. 

362 - Cotton Bnperimanfai in Britidi Guiana. 

Habsisost, J. B. and 8iocbx>ai.e, F. A. in : West Indian Bulletin, VoU zm, No. z, 
pp. 40-55. Bazbados^ 1913. 

l^petiments in growing di&rent foreign varieties of cotton have 
been in progress for some time {WestIndian Bulletin, Vol IX, pp. 213-2x4). 
None of the varieties grown however paid for the cost of th^cultivation, 
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SO that these e^^riments were discontinued after 1908, and attention was 
given to producing hardy varieties suitable for the heavy clay soils of 
the coastal region. 

The writers give tables incorporating the data resulting from the ob¬ 
servation of 103 hybrid Sea Island and Buck plants ^digenous variety) 
of four generations (100 individuals per generation) Fj; of 274 Ft plants; 
of 436 Ft plants (derived from the seeds of 7 FJ. 

While refraining from discussing these data in detail, until those 
from a further generation are available, the writers state t^t it is now 
possible to select, even in three gyrations, cottons that seem to be 
practically true to type. Variety 59-66i ^ extracted sea Island cotton, 
grows vigorously on heavy day soil and under meteorological conditions 
where the ordinary commerdd strains of this cotton refuse to grow. 
Variety 59. 33 is also interesting from its short staple cotton and com¬ 
paratively early maturity. 

Triah have also been made in crossing indigenous cottons from the 
Rupununi district with Sea Island, and the results seem encouragmg. 


363 - Action of Light on the Growth d Seed Beets. 

StaoHHEEt, P. Bmfhua der Bdichtmig auf das Wadvtum der Samenruben. — Mittet- 
Ivngm der ckemlsch~techiiiudun Versiuhkstahon des ZetUnlvertmes fur ire Rubetuucher- 
tniustrie, Setle IV, No. 41 OesterreuhtsA-XJitgarische Ze^sckrtft fur Zuclurtnivstfu uni 
tmdmrtschaft, Year TOJL, Part €, pp. 9 Z 3 ' 93 X' Vienna, 1918. 

In a preceding work of Strohmer, Biiemand Fallada {Oesierreichisch- 
Ungarische Zeitschnft fUr Zuckerindusirie und Landwirtsckaft, Year XL, 
1911, p. ii) it has been demonstrated that a lack of light during the first 
year of vegetation causes in beets a considerable development of the lfca\*es 
at the expense of the root, and modifies unfavourably the composition of 
the dry matter of the root from an industrial point of view by dimmi«?hu?g 
its sugar content. The writers proposed to ascertain if in the second year 
of vegetation the lack of light favours the development of the upper part 
of the plant at the expense of the lower and whether it increases the pro¬ 
duction of seed or modifies its chamcters. 

The first series of experiments, like the preceding ones, was conducted 
at the Wohanka station for the production of beet seed at UhoUczky near 
Prague. Three one-year-old beets (I, n, HI), of equal weight and sugar 
content (18,0 per cent.) were halved, one of the halves {a) was planted so as 
to receive the snnlight for three quarters of the day, the other half (6) was 
placed under some trees so as to be always in the shade. The results 
obtained in a dry year, iqii, are shown in Table I. 
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Tabus I. 



I 

n 

nr* 



(h) haU 

(fl)taatt 

(&)baU 

(a) half 

{b) halt 

Wdgiht of seed.giama 

98 

*5 

106 

28 

23 

1.4 

a a stems end leaves » 

134 

57 

132 

69 

D 

2.6 

a a roots. » 

85 

1 55 

92 

58 

D 

14.0 

Seed dnstecs, pec cent, 

of those produced by <a) halves 

— 

* 5-5 

_ 

264 

■ 

6.1 

Ninnber of dusters In x gram . 

78 

94 

74 

84 

90 

IIX 

Siae of dusters.mm. 

3 - 5-4 

3 - 3.5 

3 - 3.5 

3 - 3.5 

3 - 3.5 

3 


* The beet was not perfectly soimd. 


In the gemiinatiQn tests no essential diffeience was observed between 
the seeds produced in the sunlight and those in the shade. 

The seeds of tins generation were used in cultivation experiments 
carried out, with the usual tillage and manuring, in 1912 at Qross Zin- 
kendorf, Hungary and at DQmknit, hower Austria. Numerous and de¬ 
tailed tables ^ve the meteorok^cal observations, cultural and analytical 
results. Table TL refers to the su^ content. 


Tabus II. — S«g«f Content of Beets. 
Experiments at Gross-Zittkendorf, 



Ofbpriiic cC the haK kept in the soa 

Ofbpring of the half hqyt In the shade 



General 

aaetage 

VtaSmm 

BBnlamtn 

Mombec 
g( beets 

General 

atveiage 


MlntwiiTm 


analysed 

% 

% 

% 

anslysed 

% 

% 

% 

Boet I . . . 

58 

1S.80 

21.00 

17.60 

57 

80.18 

21.20 

18.60 

Bfet II. . . 

59 

80.04 

21.00 

19.10 

58 

18.88 

21.35 

18.40 

Beet HI . . 

18 

18.74 

20,go 

18.25 

18 

18.48 

21.00 

17.30 


Experiments at Durnkrut. 


Beet I . . . 

z8 

18.48 

19.25 

z6.6o 1 z6 

18.88 

19.20 

16.40 

Beet 11. . . 

17 

18.81 

19.40 

00 

cf 

00 

18.88 

19.20 

16.10 
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The results obtained show ** that the lack of sunlight acts unfavour¬ 
ably on the development of the parent beets to the extent of diminishing 
the production of seed clusters. The size of these is inferior to that of 
normal dusters and they often give rise to weak plants. Nevertheless, 
when the latter have attained a normal development, their yield, sugar 
content and chemical composition does not allow an unfavourable effect 
of the lack of sunlight on the parent root to be recognized ; so that such 
offspring is perfectly equal to that of beets of the same kii'd grown under 
perfectly normal conditions. 

These results agree with others obtained by the same writer [Oesterr.- 
Ung. Zeitschrift filr Zuckerindustrie und Landwirtschaft, Year 
1910, p. 919) which show that the diaracter of si^r content of beets is 
preserved even through a generation grown under different climatic con¬ 
ditions. It may thus be affirmed that the sugar content of beets deri-virg 
from individual selection is a hereditary and transmissible character. 

304 - Ooltmal Acoountg and Pzodnotion ot Sugar Cane cultivated on the 
Share Syatem. 

Resaltado dd. ooBto de la cafia deazficar coltivadapor ooloms.segunlaspirActicasadopta- 
tlas en Coba. — El Haundado Mexicano, Year XIX, V6L zo, pp. 52-53. Mexico, 
Febmaiy 1,1913. 

It has been suggested to employ colonists for the cultivation of su^r 
cane and to purchase and work up thdr production in large central Victo¬ 
ries. But as far as the writer knows the advice has been followed only on 
one estate near Tampico, where it has given excellent results. In order to 
show the advantages of the system the writer quotes the example of Cuba, 
where it is common, and g^ves the following data referring to the S3^tem, 
which are taken from official documents and from Cuban sugar factories. 


Crop of canes: average {60000 airobas per cabaUerla).45 335 lbs. per acre 

good (80 000 » » a ).60 3x3 a > I 

Yield of st^ from average cropn: 

average yield 13 pet cent. 5 438 > a » 

good yield 13.5 per cent . 5 654 » > » 


The factory gives the grower on the share system from 40 to 53 % of the sugar 


extracted from the canes be ddiven, namely: 

a) average crop, yield of sugar za i)er cent 

giving the gxowed 40 per cent, of the sngar.3 388*33 lbs. per acre 

at $3.80 per cental. $66.87 a a 

i ) avetage crop 

giving the grower 48 per cent, of the sugar.a 6o5.44lb8. a a 

worih. $77*95 » » 

e) avetage crop 

giving the growe r 53 per cent, of tbe sugar. 3 83a.56Ib6. a a 

worth .. $79*03 » ■ 

d) good crop 

giving the grower 40 per cent, of tbe sugar.a 895.00 Iba. a a 

worfb.. • • $83.67 » * 
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Cost of pfoiuctwn of i acre. 


Preparaiton at the aotl 

n>nr<ne . $ 1.50 tO 10.00 

Fiist ploughing. ♦— » 6-20 

Second s . a.70 • 3 — 

Harrowing. 1 — » i.as 

Prepaiation of the beds. i.as 1 1.65 

Total . . . $10.45 to 32.10 

Sowut^ 

Canes. $4 — to 5 — 

Carriage. 0.50 » 0.70 

Catting into pieces. 0.50 * 0.80 

Plantiag of ideces. a.50 > 3.50 

Covering with earth. 3 — » 3-8o 

Total . . . $10.50 to 13.80 

JtaereuHwe 

Cost of three hoeingB.$10.55 to 12.60 

Cutting the caaea and carriage to the mill 

Catting and loading.$13 75 to 18 — 

Carting... 9 — to 18 — 

Total . . . $31.75 to 36 — 

General total . . . $53.35 to 84.50 

Cost cd renewing the seed.$X 5 per acre 


Balance of a plantation lasting six years 
and yielding -|5 235/65 of canes per acre per annum. 


Sowing, intercnltnre, and catting the first crop. $ 60 per acre 

Intercaltnre and catting each soccessive crop: $fo per acre for five cropa 200 > » 

Cost of productian of six crops. $260 1 

Canee prodneed per aae' 45 235lbs.: sogar za per cent.; share of 

the grower 48 per cent, of the sogar, timt is. 2 6o5.4tlbs. per acre 

at $3.80 per cental. . . $7a.g5 

and for the six years. . $437.70 

Dilfezuice between ootlay and rettims for the six years . . . $177.70 


From this difference the fixed esjiepses are to be deducted. These a re 
estimated as follows for a farm of 3 caballerias (aboiit 100 acres): 


Construction of dwelling. $300 

Nine yoke of oxen. goo 

Two horses. 130 

Implements. 230 

BaClorares. 350 

Fastore for live sto<±. 60 

Carts for trasport of cane'. 140 


Total . . . $3 000 
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Share per acre of above espenses. $20.23 

Interest at the rate (rf 8 per cent, for 6 years 

and per acre. g.72 

Depredation 40 per cent. 8.10 

Total fixed expense per acre after six years $i7.S2 
Difference between the value of the sngar ddivered 
to the grower and the cost of production of the 

cane, for six years. $i77.7o per acre 

Fixed expenses for six years. 17.82 » « 

Profit during six years .... $i 39.83 
Yearly profit. 26.64 


The above profit refers to average soils aiid years ; order favourable 
carditions a profit of $40 to $45 per acre ard upwards may be realized. 


365 - The Yield of Hevea in Java, 

De wmoBBCANX, E. I,a Production dc ITlevea k Java, — Is Caovkkour d la GuitapertAa, 
Year 10, No. 108, p. 6995. Paris, Fdmuiy 15, 1913. 

Berxhodi, a. H, I’Hev» k Java. — BuUitin de fAtsodation dts fUanimrs de eaout- 
cJiotic, Vd. V. No, 2,pp. 38-39. Antwerp, February 1913. 

Dr, P. Arens has published a study on the yield of some Hevea planta- 
ti(His (1). The experiments dealt with the trees of six plantations and the 
yidd per tapping varied from 1.05 to 2.94 grams. Ih the year one can 
reckon upon 180 days in which tapping is done, which gives a yield per tree 
and per year of 348 to 648 grams. A first conclusion can thus be drawn 
that in Java, trees from 5 to 7 years old can produce an average of 500 grams 
(over I lb.) of rubber per year. Another point to which the writer draws 
attention is the lower yield of plantations in which the trees are crowded. 
It appears also from observations made in Java that daily tappings are 
more productive than those made every other day. Dr. Berkhout, former 
conservator of forests in Java, observes on the other hand that the yield 
in Java is not inferior to that obtained in the IMhlay penmsula. 

Among many other plantations situated in the Island of Java, the 
writer mentious only those in the Preanger Re^cy. In the plantation of 
the Bajabang company, during the first year of tapping, the tappings com¬ 
menced in January on 22 800 trees were extended to 42 835 trees in Decem¬ 
ber with a total production of 26 730 Ite. In the plantation of the Tjondog 
company 21000 trees yielded 2 628 lbs. per month and an average of 750 
grams (i lb. 10 oz.) per tree tapped was expected for the first year. In 
the plantations of the Planco-Dutch Colonial Planting Company the first 
trees were tapped at the age of only 4 jrwrs. In 1911,104 890 trees were 
tapped, yielding 171310 lbs. The yidd according to age was as follows : 


RUBBER, 

SVUKSDVBSrs 

ruum 


{1} Pro^statioH de Maian:;, BuS. No. 3. Java. 


BOi<}. 
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Grama per tree 


Trees planted in 1904. i 370 

I a 1905. $3C 

I a igo6. 683 


These figures, higher than those quoted by M. Arens, seem to M. Berk- 
hout to leave no doubt as to the normal yield of thriving trees in a well- 
managed plantation. 

366 - On the Ezistenoe in West Africa d Two Stable Fonns of Hevea. 
braailieaaia with Diffecent Knbbet Yields. 

Bxet, C. M. Sor reslstenoe, en Afrigne Ooddentale dc denx fonnes stables \\'Hecea 
brasUiensis k rendement difttrent. — Comptes Rendus ie VAcadimie des ScieneeSy 
Vot 136, No. 6, pp. 478-479. Paris, Febniary 10,1913. 

Hevea brasUiensis^ which is almost exclusively cultivated in the 
rubber plantations of the Far East, has hitherto given rise to very slight 
variations from the usual t3rpe. Ilie writer, during the time which he 
lived on the West Coast of Africa, had occasion to observe two Hevea 
plantations; the trees were not of the same origin and their latex yidd 
appeared to be difierent. 

One of the two varieties, which formed a stand of 70 trees at Dabou 
(Ivory Coast), was more vigorous in appearance than the other, from 
which its anatomical characters distinguished it very clearly. Olie latter, 
of which there was a stand of 6 trees at Porto-Novo (Dahomey) yields 
a larger amount of rubber. 

The characteristic anatomical difieience consists especially in the 
fact that in the high-yielding form the swollen basis of the petioles has 
a number of latidferous tubes in the cortical parenchyma, especially on 
the ventral surface, and in the liber, while in the more vigorous Dabou 
form the laticiferour tabes are much less numerous. 

These two forms of Hevea have a different origin; the trees in the 
Dabou stand were grown directly from seed collected on the Lower 
Amazon, while the Porto Novo trees came from the Ebute Meta station 
(Lagos), having been sent out from the Royal Botanic Gardens at Kew. 

Tte writeris experiments show that the offepring of these twofonns 
retain the characteristic differences in vigour and yield, even under dif¬ 
ferent conditions from those prevailing where they were first observed. 

The easy method which allows t^se forms to be recognized by the 
observation of the anatomical structure of the base of the petioles is to 
be recommended, as it might be used to effect a rapid selection. 

367 - Kanibot and BMa. 

Miinflio t et Hevea. — Journal fAgriaOture Tropicak, Year 13, No. 139, pp. 7-10. 
Faria, Jannaiy 31,19x3. 

In an artide signed F. V. (i) the question of the advisability of 

(Ed,). 


(x) See Journal d*AfficnUura Tropieale, NO. 133. June 1912. 
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cultivating Mani hot and Hevea side by side was laised and answered 
affirmatively. Further, as M. Girard, who practised this cul¬ 

tivation in Cochin-China since 1910. using M. dichotoma and i>ianhymsis. 
asked for information respecting the best methods of tapping, for only 
by me a n s of applying tappmg methods entirely satis&ctory to himself, 
would he be able to give, in his turn, interesting information on the 
mt-se d cultivation of Manihot and Bevea in Cochin-China on the 
results of his ercperiments in incising Manihot trees. It was thus useful 
to add to the information which M. F. V. was able to furnish on this 
subject the data collected by M. V. Cayla in the course of a visit to 
the Brazilian plantations of various species of Manihot. 

The following method is advocated by M. F. V. as the result of his 
practical experience on the Congo. 

1. The thick bark of the trees should be removed in order to obtain 
a smooth dean surface. 

2. The tree should be divided into 4 sectors and the incisions made 
in the form of half a fish-bone to a height of 6 ft 6 in. from the foot of 
the tree and 6 in. apart. 

3. One sector must be incised per day and the next day the scrap 
should be removed, the incisions being spra3red with Bordeaux mixture. 
As socm as the cuts have cicatrised, the process is repeated, the new in¬ 
cisions being made below the former ones. 

4. The best time for tapping is before 8 a. m., but it can be continued 
during the day in the case of trunks in the shade. 

5. An ordinary implement is used, care being especially taken to 
avoid injuring the cambium. 

6. No tree should be tapped till it is 4 years old. 

7. The latex should be allowed to coagulate without being disturbed, 
and preferably in the form of " crfipe ", 

M. V. Cayla states that in Brazil in the State of Bio Janeiro, it 
is necessary to remove the thi<k bark from Ceara trees [Manihot Glor 
zwwii^ of from 7 to 8 years of age, or more, in order to make dean-cnt 
fish-bone indsions. In the case of the other species of Manihot, a rapid 
and slight scraping with the cutting knife is all that is requisite. 

M. Glaziowii is taiJped with a ** machadinho ” (i) according to the 
method of the " seringueiros ”, but M. fianhyensis (” pianhy ”) and 
M. dichotoma {“ j 6 qui 4 ") are treated in a still rou^r manner; while 
the latex from Af. Glaziowii is collected in receptacles (“tig^has”) sus¬ 
pended from the trees below the inctsLons, that from M. dichotoma flows 
into a vessel at the foot of the tree, while the latex ex t idi t i g from 
M. pianhyensis flows into a hole dug in the ground. 

The fish-bone incision is not practised in Brazil, where it would not 
be economical in the case of Ceara m aoMunt of the peculiar nature of 
the bark of this tree. 

(i) A iwiiftU ase used by the " manlsObeiro Cfr. Le Mantscba by A Moalay. Pads, 
igo6. ('^4* 


7 
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But the diameter and height of the Manihot trees dr pend on cul¬ 
tural methods, which seem to be completely ignored in the State of Bahia, 
where the want of care taken does not permit of stating with accuracy 
the height to which incisions can be made. The tiees are tapped as hi^ 
as possible; small incisions can be made in nearly half the circumference 
of the trunk of M. dichoUma without causing any injury to the tree. 

As for the age, it is better not to begin tapping too early. Never¬ 
theless, M. jnanhyensis is often tapped when 2 years, or even 18 months 
old and the dead tree is replaced by a fresh productive tree grown in 6 
months by filling up the ^ps wiih slips. 

The rubber from the Braalian species of Manihot coagi^tes of its 
own accord; its quality is good and it fetches a high price. It is, however, 
deficient in purity, but this might be remedied by filtering the latex 
before coagulation, pressing and drying the coagulum with care. 

368 - Technological Study of the Congo Varieties of Rubber. 

Atade tedmologlqtie de Caoutcboncs da Congo. — MtrusUre dtt Colontes. Bulletin ds 

VOffict Cdotttal, Year 6, No. 62, p. 63. Mdiin, Pebiuory 1913. 

1. Rubber horn Oubangi: Fmtiimia elasHca. —Being little vulcanised, 
this is less tenacious, less resilient, less elastic, more supple and more ex¬ 
tensible than “ fine Para hard cure ”. But when more vulcanized it is 
equivalent to it. It is a rubber quite comparable with the best wild 
Para kinds. 

2. Rubber from the Upper Chan: Landolphia ovariemis. — Extracted 
by pounding the rhizomes of dwarf varieties of L. ovariensis. This is a 
liana rubber of average quality. 

v4aious 3^ ”* Study of Coffe& robust^ (l). 

CROPS ns WiLDEBLVKs, B. Btode SOT Ic Coffoa robuata. — Bulletin de PAsiociation des Pkmtmrs 

de CttouichoHc, VoL IV, Nos. 3, 4, la, and Vol. V, N». a, pp, 54-56, 78-79, 274-276 

and pp. 38-31. Antwerp, Iflirch, April, December 191a and Febmary 1913. 

. Bor some years past, the question of Coffea robusta and of its cult¬ 
ural value has been d^t wi^ in all Colonial Agricultural Journals. 
In this article, the writer has collected all the data, which seem favour¬ 
able to a large exteusioo of the cultivation of this plant. Already 
in 1909, he maintained, in a paper contributed totheAwfwZas du Jardin 
Botanique de Buitenzorg (2), oi^ containing an exhaustive bibliography 
of the cultivated varieties of Coffea, that C. robusta is not a species, but 
a variety or form of Coffea canephora, indigenous in Central atzd West 
Africa. 

(i) This idant, which tab been collected by M. Sd. I/Oja in the Belgian Congo and by 
M. Chevalier in the French Congo, is known in some recent treatises under the name of 
C. rdbutta Chevalier. It is not mentioned ta the Index Kewensts and supplements Issued 
up to 1908. The seeds tor the plantations in the Dutch Rest Indies wMHf fton BruEsds. 

m- 

(ft) Materlanx poor one itode botanlco-agrancimique dn genre Coffea (CafdetBcultivdi]. 
Aflmtfas, Seria *, SuppL m. Java. {Author^s note). 



VASIOUS CROSS 


589 


C. robusta, wlien carefully cultivated, forms a shrub -with horizcntal 
or decumbent branches, which at the flowering and fruiting seasons, 
literally bend beneath the wei^t of the flowers and frtdt. This produc¬ 
tivity is one of the characteristics of the variety from the economic 
standpoint; for no other kinds of cultivated coffee plants bear so many 
seeds. Another important characteristic whidi must be dwelt on is its 
early maturity; it is in full bearing long before C. Uberica and C. ara- 
bica and before HemUeia has developed suffidently to hinder its fruc¬ 
tification to any noticeable extent. 

But the success of C. robusta is especially due to the fact that it 
will grow between Heveas and to the economic results obtained by using 
it as a grafting stock (3). 

Units ov YiBW). llie yield of this plant is one of the most remar¬ 
kable; the following table published by the Jaarhock of the Department 
of Agriculture of Java, gives the crop from different coffee plants of the 
same age and grown under identical omditions: 

W^iibt ol seeds pes pfami 


Java coffee. 

53 to 97 grams 

Maragogype. 

14 to x8 


Mokn (small berries) . . . 

37 to 38 


Malm (large berries) . . . 

X18 


SobOBia.. 

993 


Qnillou.. 

lOSO 


MaFBsoRvpe on QaiQon . 

36 


« • .Bobosta . 

156 


Bogenifolia. ....... 

20 to 133 


I^ancUolia... 

XO 


Brecta. 

« 


Coebleata ........ 

12 


]EU)tandifolia ....... 

40 


I^urina.. . 

83 


'Dnisperma. 

30 


Colnmnaxls. 

17 


AngustifoUa. 

60 



The two African varieties, QuiUou and Robusta, are the ones which 
give the highest yields, while Maragogype grafted on QuiUou produce 
26 grams of seed per tree and on Robusta 156 g -ms per tree, which is 
a larger crop than any produced by the cultivated varieties formerly 
grown in Java. 

SssLP^CftiO'S. An interesting question has been raised of late as to tro 
flavour ftTid commercial value of the coffee from the different ■rorieties 
of coffee plants; this leads to a consderation of Ihe necessily of improv¬ 
ing the cultivated species and varieties by means of selection. 

(3) ' 3 ^ of cropa occnis in Smnatra and Java; C. rc^asta lias also been 

advantageonsly empkored as an intercalary crop in coconut plantations. See No. 40, 
B, Jan, 1913. 
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This is the more impoitant, contrary to what has been affirmed 
respectiag other species of Coffeu, and especially by Dr. von Faber as 
regards C. Uhenca, seeing that s^-fertilization never takes place in the 
group of Cofea caiMphora to which C. robusta belongs; cross-fertiliza- 
rirm is the invariable rule. This being the case, it is necessary to 
protect the plant from bad qualities being introduced by strange pol¬ 
len. Very careful selection is therefore necessary to ensure good returns 
and, according to Dr. P. S. Cramer, attention must be directed to the 
following points: 

1. Growth, resistance to fungoid leaf diseases, ramification. 

2. Annual product! m, early ripening of crop, disliibution of flower¬ 
ing periods throughout the year. 

3. Crops, proportion between good and aborted seeds, thickness 
of the testa of the fruit. 

4. Shape, cdloor, size of berries. 

All sdection work, however, presupposes a knowledge of the forms 
to be adopted and the value of tbdr produce ; unfortunately much con¬ 
fusion still prevails in these matters, as is shown by tite difierent 
opbious summarized by the writer as to the determination and classi- 
firation of the various kinds of cofiee cultivated. 

Mr. Wurth, of the ^cial Coffee Stetion at Java, divides the cultiv¬ 
ated varieties of coffee ][dants into 3 groups of whidi the types are 
C. ctrabica, C. Uberica and C. robusta: 

Atabteat cottgms^s, stmophyUa, 

Libmea: absocuta, excelsa. 

Robusta: canaphora, QuMou, Uganda, 

Mr, Wildeman, on the contrary, considers robusta as a variety of 
cansphora, and QuiUou as identical with C. canephoravax. Sanharuensis, 
whidh together with robusta and Laursnhi are a sort of canephora ex¬ 
ported with the latter varieties from the Congo. At all events, if Coffea 
arabica seems to be very variable, this is equally the case with C. cans- 
phora, and it is impossible yet to be sure whether thr QuiUou variety 
grown in Java is actually the KouUouemis (Pierre), variety of ccmo- 
phora^ or another African variety of the same species, or even a new 
local form derived from a plant introduced into Java. All these ques¬ 
tions, which are of great sdentific and practical importance, still remain 
to be solved. 

CuirTOSLAi, sxriBRXMSN^cs. In Java, tbe answer to these problems 
is being sought by means of comparative experiments of the greatest 
interest The results of Dr. Ocamer’s study of the proportion of fresh 
bruit to the beni^ ready for sale are all in favour of the canophora group 
and therefore of Cofiea robusta, seeing that 4 or 5 lbs. of its fresh fruit 
fa mish I lb. of berries, whilein the case of Uberica and Coffea arabica 7.85 
to 15 lbs. and 5 to 6 lbs respectively are necessary to supply the same 
wei^ of coffee berries ready for the maiket 
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Other eapeiimcnts undertaken for the purpose of ascertaining whether 
the QuiUou variety was suitable for planting on the sandy soils of Kloet 
in Java showed that; 

1. In the majority of cases QuiUou thrives as well as robusta in 
the Kloet nurseries and it is only very rarely more backward in growth 
fliftti the latter. 

2. Shortly after being pbnted out, both varieties develop equally 

well. 

3. Until its second year, the QuiUou variety grows a little less 
rapidly than robusta on the Kloet soil, but after this period it makes 
up fer lost time and becomes as vigorous as the latter. Their value 
consists in the uniformity of the type. 

4. Under the present conditions, the yield of C. QuiUou on the 
soils of Edoet is less than that of C. robusta when grown in the same 
circumstances. 

5. In the district in question, C. QuiUou is of less cultural value 
from a general pomt of view than C. robusta. 

Other cultural experiments have, however, not given the same re¬ 
sults. When the Uganda, Robusta and QuiUou varieties are planted so 
as to comjKire them with each other and using Leucoena glauca as a 
shade tree, if they are cut at a height of 5 feet and placed 10 ft. X 10 ft 
apart, they give the following amount of coffee ready for the market. 

Uipnda . • . ZO.44 per bouw or about 800 Us, per aae 

Robusta. . . 16.60 > » » laso » » » 

QuiUott . . . ai, 3 i » » » 1600 t » » 

Cui^TURAi, Methods and Shade Pi,ants, — It is necessary to choose, 
by means of preliminary experiments, the variety of coffee to be cultiv¬ 
ated ; this however, is not all, for the cultural methods most suitable to 
the given variety must be selected and the variety of shade plant to be 
used. TPhe experiments of M. Boon in the experimental plantations of 
the Butch East Indian Government at Bangalan, Java, show that the 
yield of the same variety varies with the shade plant employed. 

Ratio of yields of cultivated coffee plants grown under the following 
shade plants: 


SoJarmm granMfionm .i .59 

AAenanShera pmomna . 1.83 

Cmalpinia arborea .fl.i 7 

Acacia . .. 

Sevea ireaiUencis .. 

Albixtia mohtccoHa .a.83 

PUhceokbiim Samn. , ..3.06 

GrcaOIca robusta . 

Erythrina Uihospoma . 

Lsuctem ghma .. 
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Extensocon and progress op THB CUIOTATION op C. robusta. _ 
In order to obtain an idea of the popularity enjoyed in Java by 
cofEee plants belonging to the canephora group, it is only necessary to 
consult statistics on the subject and especially those compiled by the 
Agricultural Syndicate of the Dutch East Indies. According to the latter, 
24 521000 plants of C. robusta have been planted in the 4 years from 1907 
to 1911. The statistics of yield and of plantation communicated at a 
meeting held at Malang in May 1912, gave the following figures for 
pkntations: 


1 

C. fobuUa and species of the same ^ 
gxottp.1 

54685 

cwt. 

94312 cwt. 

46S6 542 trees 

Java. 

42873 

> 

74460 > 

- 

C. libonta . 

15616 

» 

9104 . 

12 150 1 

Hybrid.' 

1763 

» 

3 445 » 

80 476 » 


These lew figures, although incomplete, seem to justify the opinion 
eapressed by Prof. Treub, late Director (rf the Buitenzorg Botanic Gardens, 
that soon 60 ck)0 tons of Javanese coffee of Congo oti^n may be e:q)ec- 
ted on the market. Ihey also show very dearly the progress made in 
the cultivation of the canephora species. The same is'afifinned to be the 
case in Madagascar, where the canephora variety is preferred to the Uhe- 
rica on account of its early and abundant crops, of which the commercial 
value exceeds by 8s. or i2s. per cwt. that of the liberica cofEee from the 
same district. 

Nevertheless, the cultivation and exploitation of the cofEee plant in 
Africa have made but little progress in comparison with the extension 
of the cultivation of cofEee from the centre of Africa, which has taken 
place in India and the Ear East. It should, however, be added that 
coffee is increasingly grown in some of the German colonies in Africa. 

The area under coffee in 1909 was estimated at i 976 acres in Usam- 
bam, and the amount of coffee which could be obtained in was 

reckoned at 2.2 lbs. per tree, 400 trees being planted per acre. 

Dissasbs and enemies. — Dr. H, Moistatt, of the Amani Botanical 
Station has published a long list d the fungoid and insect pests whidh 
attack the coffee plants of this colony (i). 


(x) Dr. H. Moistatt. Die Sdiftdlinge tmd deg xntfetwitniiB in Osl-Afdka, 

mm Pffanmt Amani, July ivxa. 


(Author’s tiofs). 
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Hetnileia is now found in all the tropical regions of tiie globe and 
though C. robusta is more resistant than the other species, it seems not 
to be completely immune from this parasite. In 1903-04, M. E. Eau- 
rent brought back from the Congo numerous specimens of the canepjiora 
and robitsta groups of which the branches and leaves were attacked by 
this parasite. Other diseases of C. robusta have been recorded. 

Stem canker, due probably to a fungus, Ascospora Cafeae, seems to 
have been able to develop because the plantations were at first very 
thick, but its extension has been hindered by planting the shrubs further 
apart and by burning all infected individuals. 

Cercospora caffeicola and Xyleborus, the Boebock of the Indians, do 
m*ore damage on the robusta than on the Java and liberica groups; but 
Corticium jananicum, the Djamoer-oepas of the Indians (j^oduced by 
Lecanium viride), and eel-worms seldom or never attack robusta. 

All these considerations show how important it is not to send seeds 
from Africa to new plantations without having taken all the precautions 
necessary to the interests of the planters. 

CoaoiERCiAi:, vaI/XJ® op the prodxjct. — It is objected that the berries 
of the robusta group and of other African eofiees axe small in size and 
inferior i.n flavour; but the continually increasing quantities of these 
oo^ees sold in Holland and the satisfactory prices they fetch show that 
the public is beginning to appreciate them. No objections will be 
made to the size of the berries, when by means of caredul cultivation 
and especially of right preparation, a coffee is obtained equal in flavour 
to the (old) Java and Arabian coffees. 

370 - Caeao in tine Ftenoh OoUmtos. 

FKusHOiacB, Ek. Ifi Cacao dans les Colonies £ran(aises. — AnmUs d» U Science 

A :ronomiqne. Year 39, No. i, pp. 13-19. Paris, January 1913. 

The amount of cacao imported into France has progressed regularly 
from 2000 tons in 1850 to 27000 tons, representing a sum of £1850000 
in 1911 (i). 

Of this, the amount of re-exported cacao was double that consumed. 
The cacao imported into France during the last few years comes princi¬ 
pally from Venezuela, Brazil, Ecuador, St. Domingo, the Gold Coast, 
Colombia, San Thom6, Trinidad and Haiti. The re-exported cacao was 
sent chiefly to Germany, Switzerland, England and Belgium. In 1911, 
4149 952 lbs. of cacao was imported into France from the French colonies 
{50 per cent, of duty remitted); this was divided a follows: 

liuatldoope.a 33* 733 Madagaficar .... 45 797 11* 

Bfertiniqiu.*.1336337 >• Ivory Coast . . • . 33 ^74 » 

Congo. 337833 >• Golaiia.27652 „ 

New Hebrides .... 88 000 „ Rtonlon.a 471 „ 

Miayotte and the Cotnoio 

Islands. 56056 „ 

(x) In addition to thfa, 135 tons (igxtl of groond cacao from Gttxoany, Holland and 
Switzerland have been imported. (Auttor’s note). 
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At Guadeloupe all the cacao plantations aie to be found at " Basse 
Terre ", where the area which can be used for this purpose is not esti¬ 
mated at more than 6000 or 7500 acres. 

At Martinique the cacao was introduced in 1661 by means of seeds 
from Venezuela. The area suitable for cacao cultivation is estimated 
here at above 7400 acres. 

The first serious attempts at growing cacao in the French Congo 
date from 1887 (the creation of the I4breville Experimental Garden); Ihe 
first plantations were made in 1889. The latter have developed particu¬ 
larly on the coast zone and especially at Gabon in the district of 
Ifibreville. 

At Mayotte and its dependwides this cultivation is of recent 
origin. 

The only part of Madagascar where cacao trees have any chance of 
development is the coast district, approximately from Voh&nar in the 
north and Mahanoro or Mananjary in the south. At the present time, 
the Madagascar cacao comes in the first place from the Tamatave district 
and secondly from the districts of Andevoranto, Vatomandry and Maha- 
rnoro. The first exportations were in 1896. 

On the Ivory Coast, attention is be^mning to be paid to the culti¬ 
vation of the cacao tree. The first export of the products took place 
in 1900; and the excellent quality of tl^ cacao was proved by industrial 
tests made in 1912 under the supervkion of the Colonial Garden {BuUeHn 
di* Jardin Colonial, No. 108. March 1912). 

Although the cacao tree has been found growing wild in certain parts 
of Guiana, where the climate as well as the soil are very suitable to its 
requirements, this tree has never been grown in the colony to any extent. 
It appears t^t this is due for the most part to the scarcity and cost 
of latour. 

Cacao production might be a source of revenue to Cochin-China, 
Cambodia and South Annam, but so far the tree has only beer grown 
experimentally in these courtries. 

37 Z - New Species of Shade Trees for Cacao, VaniUa and Coffee Plaints. 

Chbvazjes, a. Nooveaus Aitees d'Ombrage poor les Cacaoyer^, la Vanllle et les 

Oofiiefs. — Journal d'AgricuUun Tfopicaie, Year 13, No. 139, pp. 27-39. Paris, Ja- 

niiazy 31, 1913. 

The writer mentions Rauwolfia vomiioria Aiz., which the colonists of 
Gabon use to shade their cacao {dautations and which he saw emplo3red 
for the same purpose in the vanilla plantatiors in the neighbourhood 
of lAbreville. 

Rauwolfia is a small tree with a straight trunk and belongs to the 
Apocynac^e; it is from 16 to 26 ft. hi^ and forms a spreading canopy. 
The leaves give a hiir amount of shade and remain on the tree throughout 
the dry season. The tree can be multiplied by seeds and by cuttings 
using in the latter case large brandies during the rainy seasop. The 
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roots do not exhaust the soil and cacao trees growing quite dose to 
trees do not suffer in any way from their proxiinity. 

Another shade tree grown in the Bdgian Congo to protect the co&e 
plantations, Eucalyplus rohustus, is recommended by the writer for 
Dahomey, ^ench Guinea, South Sudan, and the Brazzaville district. 

This tree not only flourishes in irrigated soil, or where the ground 
is damp throughout the 3rear, but it grows also on dry pl atpa mr occupied 
by the savannah type of vegetation. 

At the Jesuit Mission Station of Kisartre, coffee plants have been 
grown under the shelter of Eucalyptus trees some tens years old and 
already 50 to 65 feet hi^, with a very strai^t trunk. These trees 
are vigorous, covered with fruit and free from cryptogamic disease; they 
are planted from 50 to 60 feet apart, while a space of 13 feet is left 
between the coffee plants. The latter, which for the most part belong 
to the spedes cultivated in Africa, have adapted themselves perfectly 
to this association. 

373 - Qcowins Cbryaantbemam (Pyreibrum) cinerariactolium. 

Slaxts-Rantschiedbr, Joh. Ueber Chrysanthanmn (Fyretlirtun) cmetariaefolium (die 
Insekteobiaie). (intteilm^ei des Eomiteea mr staatUdien Fdrdfinmg der EnHiir van 
Atzaeipflaasea in Ocstezrddi Nr. xa). — ZeOsckn/t fOr das LandmrisckaftNche Venvehs- 
wescn «n OttUrfetch, Year EIV, Part I, pp. x-8. Vienna, Jannaxy 1913. 

Investigations hitherto conducted on the chemical composition of 
pyrethrum powder and on its active insecticidal principle; cultivatiot, 
crop accounts, yield; preparation of the pyrethrum powder, its adulte- 
mtions and means of detection ; trade. 

Chrysanthemum dwrariaefolium grows wild on the stony slopes of 
Montej’egro and Dalmatia up to 3 300 feet above sea level. It is also cul¬ 
tivated in. these two countries, in Bostua Hjerzegovina and for the last ten 
years in the Quarnero islands. The greatest portion of the Dalmatian 
pyrethrum is yielded by cultivated plants which differ from the wild ones 
by their somewhat larger flowers, insecticide powders are also prepared 
from Pyrethrum roseum and P. cameum, whidi grow wild in the Caucasian 
region and are erroneously called Persian insecticides. 

The cultivatiou of these three species has beer repeatedly attempted 
in Italy, France, Algeria and California, but hitherto these countries have 
uot placed on the market any coiisiderable quantity of the drug. 

CidUvaUm of Chrysanthemum dnerariaefolium. — In Dalmatia this 
species is grown continuously or temporarily; the former system is rnostly 
practised m the neighbourhood of Sebenico, Trafl and on the island 
of lycsina ; the latter all over the country, in old vine3^rds, or old olive 
groves or in plots that are to be planted to vines. 

It is sown usually about the end of March, the seed being covered with 
% to I centimetre (0.2 to 0.4 inch.) of fine earth and then with dry leaves. 
Possibly seed from the wild mountain plants is used as it has been observed 
that the species degenerate under cultivation. The seed bed requi^ fairly 
rich, soft soil, preferably with a southern aspect. Subsequent inteicul- 
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ture consists in weeding and eventually irrigation during the summer 
months. As the autumn is mild, sowing is sometines done at the beginn¬ 
ing of September and the seedlings planted out in the succeeding spring. 
Oi average only about half the seeds give rise to plants fit to be pknted 
out in the month of March. The soil devoted to this j^t may be very 
calcareous or marly, and it must have a southern aspect. It is prepared 
in the preceding autumn, being arranged in furrows i6 inches deep. The 
seedling are set out in rows and i6 X 20 inches apart; of every hundred 
plants set out, 15 to 30 perish and have to be replaced. Flowering be^s 
at the end of May of the same year, but it reaches its maximum only in the 
third year. Daring the summer t^ plants are hoed li^tly once or twice. 
In the second half of May, or if the weather is wet, in June collecting the 
flowers begins. The buds are paid better. An adult can gather in one day 
the flowers from i 500 to 2 500 pknts. 100 flowers weigh on average 
I oz,; one plant produces 80 to 150 flowers ; 100 lbs. of fresh flowers 
yield 25 to 33 lbs. of dried flowers. In Dalmatia the flowers are dried in 
the shade in layers 1.2 or 1.6 inches deep spread on doths stretdied on 
fmmes. The la3rers are tinned over two or three times a day. The “ Per¬ 
sian ” flowers are first dried in the sun and then in the shade.When the 
harvest is over the plants are mowed, the ground is hoed in the autumn 
and again in spring. 

The area devoted to this culture in Dalmatia van® very considerably, 
but it may be set down at 1700 acres, of which one half is under couti- 
nuous cultivation. The average yearly production of Dalmatia during the 
last five years was from i 500 000 lbs ro 2 205 000 lbs of dry flowers ; the 
yearly production of the Qmmero isl® is between 330 000 and 440 000 lbs. 
The average prices durmg the last five years: Dalmatian flowers, open, 6 
per lb., stih in the bid 10 3/4 lb. Montenegro flowers (wild) zd to 
I s/4 d per lb. dearer than the Dalmatian flowers. “ Persian ” flowers 
IS to IS 0 Yjd. The prices are however subject to great variations ; they 
were for instance 2d per lb. in 1883 and is 8 ^ per lb. in 1893. 

As for returns, the growing of pyiethrum follows dosely that of the 
vine. It farther allows the profitable cultivation of soils which would not 
be suitable for any other crops. The average time that the plants last is 
6 years ; some attain even the age of 20. 


Accotinis of pwefhrum growing on i acre, 

£ t d 

Frqiaratioa of the sdl, sowing, and setting out . . 47 3 6 

Winter and spring hoeing, two stnnmer hoeings, bar* 
vesting, carriage and eslccation of the flowers, 
mowing the stems £12 x6s xd per antiTim 
6 years. 76 16 6 

Total cost of dx aops . . £ 134 o o 

Yield: 803 Iba. of dry flowers per acre per year, at 

an average price of 8.x6 d par pound ... £ 163 x6s 3 d 
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From the difiEerenoe between outlay and returns, interest on capital 
and taxes have to be deducted. 

The dried flowers are ground to powder at Triest (10 mills), Sebenico, 

Zara, Ragusa, etc. The principal market of the product is Triest, which 
sells fully two-thirds of lie production of Dalmatia. 

373 - CarladovicA palmaia in Brazil. 

A palmeira dos chapeus de Chile e F&namA (Catludovka palmaia). — Ckacaras t Qum- 

taes, YdL VII, No. i, p, 34. 8ao Paula, January 13,1913. 

Carhdovica palmaUi is native to Centad America, Brasil, Perfl and 
(^lile. In Brazil, where it is called "bambonassa *^it covers great extents 
of land ; but it is not industrially utilized. The isolaled ribs of young 
leaves, softened in boilmg water, then paskd successively into a solution 
of citric add and into cold water, after which they are dried, are the ma¬ 
terial from which the real Panama hats are made. In 1853 and again in 
1867 attempts were made to introduce tins industry into Brazil; but both 
failed. The writer insists upon the possibility and on the advantages of 
another trial. 

The province of Mbyobamba in Peru is one of the prindpal centres 
of the manufacture of Panama hats, which ate er^rted also to Brazil. 

374 - Some New Kitehen Garden Plants for ISIS. 

Garkies, Max. Qatiques plantea nouvelks pour 1913.— BewM Hortkols, Year 83, Oardemms 

N(H. 3 and 4, pp. 68-71 and 9 S‘ 93 < lE’Wis, Felnuary i and 16, 1913. 

Early Copen^en Cabbage. — Tins vegetable is of Danish origiu and 
superior to most of the early varieties of cabbage in the regularity and size 
of its large head, which is surrounded by rdatively short exterior leaves, 
few in number. The head keeps for a long lime without opening, which 
is usually not the case with other early cabbages. 

Brussels Sprouts, MeroeiUe des MarchSs. — An excellent variety and a 
great improvement on the Demi-nain de la Halle. Grows erect and its 
height does not exceed z feet. The small, almost spherical sprouts are 
extremely hard and smooth; they grow in large numbers in the axils of the 
leaves and together form a long compact pyramid. 

Dwarf Haricot Bean wvth variega;^ seeds. — A true dwarf, very pro¬ 
ductive and hardy. This beau is classed among the early ^etLa and is 
excellent for cooking green as “ French bears ” The pods are numerous 
and long, often attaining 8 inches; they are of a bright, light green and 
contain 7 or 8 beans, which are elongated, half black and half white. 

Dwarf Butter Beans, Hundred for One, — These resemble in the shape 
and colour of their beans the Yellow Hundred for One haricot; this new, 
half-early variety is to be recommended, as much for its good quality as 
for its productiveness. Hie fine, yellow, slightly curved pods are tender, 
fleshy and of an excellent flavour. This bean is vigorous, strong, and hardy 
and is equally suitable for field culture and for the amateur's kitchen garden. 

Rumer Bean without fibres {eUwbing). — This variety attains a 
height of over 6ft.; it is strong, ftdl of leaf, light green, and towards the end 
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of the summer, bears fine pods, green when first cut, but deeply tinged 
with, brick red shortly before lipeuing. The pods are very thick, fleshy 
and brittle, being entirely without fibres ; they contain 6 to 7 round, pale 
yellow beans, with a slight brown ring round the hilum. 

Red Globe Onion. — This onion is perfectly round, of average size 
with a very t.hin collar; the external en'^ope is of a fine crimson. Ihe 
flesh is firm and tinged with pink, the flawur very delicate. It oiighfc 
to do well in all dimates, being fairly early, hardy, easy to grow and keep¬ 
ing well. 

Red half-short cylindrical Carrot for forcing. — This vegetable has 
been especially sdected with the view of obtaining a larger crop, while 
retaining the precodty, light foliage, and qualities necessary in early veget¬ 
ables. The roots ate 2 to 2 % inches long and about half this in width. 
They are absolutely coreless, 

CurVy Extra Blonde Lettuce. — Somewhat similar to Blonde G 4 ante, 
but of a more golden colour, the edges of the leaves being more wavy and 
curled. Its chief advantage is the long time which its very large and firm 
head lasis. It is very drought-resistant. 

Blonde Monsireuse Slaw-groming Sorrel. — The result of rigorous se¬ 
lection from the Tris Large de Lyon variety, and remarkable for the great 
size of its very light-coloured leaves ; these are nearly 12 inches long by 8 
in, width at Ihe base. This improv^ sorrel runs up to seed very slowly; 
it is extremely productive, and will be unrivalled for market gardens and 
private garden cultivation. 

Invincible Tomato. —A very early, and productive variety with smooth 
round fruits of a fine red colour. 

The plant is of medium height, with light Mage, which does not in¬ 
tercept the sun's rays. 

Ruby Tomato. — I^roits spherical of medium size ; skin bright scarlet 
quite smooth; very heavy, with very firm flesh. This plant is strong, pro- 
d uctive, and has somewhat thickset foliage. Almost as early as the reputed 
very early varieties, this tomato has the great advantage of a much larger 
yield. 

375 - Artificial Troille Oroonds. 

Fradex.. TtofBiires artlflcltiaes.— La VU AgricoU et Ruroie, Year 2, No. 12, pp. 346-348. 

Faiis, Fdjruaty 1913. 

As a check to the defoiestation which is taking place everywhere 
and is accompanied by danger of all kinds, the writer suggests the planting 
of trufiBe oate wherever the nature of the soil permits, and mentionir. the 
principal factors which he has found, during thirty 3?eais of pmctical ex¬ 
perience, to be necessary for the creation of artificial truffle groimds. 

Climate. — A temperate dimate is one of the first requisites, and 
while that of P 4 rigord is particularly favoumble to trufiBe production, still 
aocQidmg to Mr. d^tin, there are 53 departments of Prance in which these 
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AUUude a 7 td aspect. — A soutlierD aspect is the best, but excellent 
truffles can be obtained with a nortiierly one. The best l^d is modera¬ 
tely hilly and between lOO and 600 m. (300 and 2 000 ft.) above sea-level. 

Soil. — Marly soils (socaUed oolitic), more or less ferragtnous and with 
a permeable sub-soil are the most suitable. The essentials are that the 
soil should be tight, porous and fairly rich in humus, and that the subsoil 
should allow the rain-water to drain away. The ideal would be a strati¬ 
fied rock suffideDtly compact to hinder the penetration of the taproots 
of the truffle-bearing tree and at the same time containing enou^ fis¬ 
sures to permit of the passage of water. This type of rock promotes the 
development of the spreading roots on which the mycelium grows and 
bears the truffles. 

Where truffles are found growing wild, it is certain that the soil is suit¬ 
able for their production and the ” true blade truffle-bearing oak of 
rigord " can at once be planted. 

Trees. — The hazel, juniper, chestnut, pine, etc., have been mentiored 
as producing truffles, but the common oak and Quercus niff'a (i) alone are 
of any value: only these produce really black highly flavoured truffles 
{Timber mdanosporum). 

Id order to multiply these suitable trees it is necessary always to sow 
the acorns in nurseries, for trees raised from seed and not transplanted 
rarely produce truffles, because they only possess a tap-root, and this grows 
at the expense of the lateral roots to which the truffle mycelium eventually 
attadies itself. 

PreparaHon of the SoU. — Ploughing is done in the autumn before' 
planting out, or if the ground is difficult to work holes of 16 inches in 
each dimension are made. As a general rule, it may be said that dose 
planting hastens the formatiou of truffle grounds, but they do not last so’ 
long. It is therefore recommended to plant in rows 16 to 20 ft. apart, with 
6ft. 6 in. between the trees ; this gives about 320 trees per acre. It is well 
to grow vines between the rows (preferably direct bearers) or sainfom, etc., 
as the presence of these plants promotes the development of truffles. 

The work necessary before the time of the growth of the fun^, consists 
of a simple spring ploughing of the plantatiou ; when the truffles be^ to 
grow, the soil should be worked lightly with a two-pronged hoe in such a 
manner as not to disturb the truffle bed, which consists of a stratum of 
hard and compact soil, while the layer above is light and friable (iene de 
brfilure), having been altered by the actiou of the my^iim. One acre 
of uncuiltivated land if converted into a truffle ground gives an a rm ua l re¬ 
venue of £12 to £13. 


{Ed.). 


(i) Probably Q. nigra Tboeep >=> Q, Toga OllleL 
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FsonsoKovvrs'G 37^ - A New Hothod of Pinning Young Vines. 

VnxcmsB, R. Une nouvelle taille de« Jeunes plantB de Vigne — La. Vw A^ncok 

a Roriae, Year a. No. lO, pp. 883.484, fig. Pans, February 8, 1913 

'Ihe wnter bemg struck with the gaps which occur annually in the 
viue3rards and the dangers incurred by the year-old rooted gralts usually 
employed to replace the missing vines, su^ests that recourse should be 
had to rooted grafts which have already been two years in the rursciy, 
treating them as follows: 

After the first season m the nursery, they should be cut immediately 
below the unnpened wood (no attentiou being paid to the fragihty of 
the intern odes), and all the buds situated below the upper three or four 
eyes must be nipped off. 

During the second year that the graft is in the nuisery, these thiee 
buds, or any way two of them, develop and after the secord season these 
two shoots, each pruned to four or five eyes, vnll give nse to two branches 
at a suitahle height. 

The vine is the’- replanted with all its roots in the vacant hole and its 
branches aie bent a-’d at once tied at the required hei^t. The buds which 
leed care are thus at the same height as the neighbouring branches and 
cannot escape the notice of the labourer. 

These substitutes bear grapes from the first year of planting and the 
writer has found 80 to 100 per cent, successful; thus he is much pleased 
with this method, which allows of a vacant space beirg at once Med, or 
of a weak vine being removed and replaced by a young productive plant. 

11 ViUepigue is the owner of substituted vines, and even of whole 
vineyards, planted in this way and dating from 1907; he declares that the 
fear of the ^uts dying from bearing fruit *00 young is quite unfounded and 
that the parts of ^ vineyard which he has thus replanted are the most 
fiouxishiTig and productive. 

377 - Besearah on Grapes Withont Plps^ 

MATTWWar AnosLO. Rioetche BoUe ave seaza senu. — L'Agttc(it«ta Boloi^me, Yeat VI, 

No. II, pp. X63-168 and Year VII, No. i, pp, 1-4. Bdogna, November 1913 and 

January 1913. 

The development of pipless grapes (with the exception of sultanas and 
ennants only takes place under certain drcumstances. When immedia¬ 
tely, after flowering, the fertilized ovules of a bunch are involved in a strug¬ 
gle for existence with unfertilized ovules, the possibility of the develop¬ 
ment of the latter depends almost exclusively or : 
a) Primarily, the ^uriety of vire. 

bj The nuWti\’e sutetances. “In a bunch with many fertilized 
flowers, the unfertilized aie so much at a disadvantage in the struggle for 
obtaining the nutritive sutetances present, that they fall off without dc- 
velopmg, while if the ntimber of fertilized flowers is small, the iirfertilized 
ones persist and produce pipkss grapes." (Mfiller-ThuigRu). Neveithe- 
Ifiss this statement must not be taken too literally, since in maity varieties 
the bunches always contain a few grapes without pips. 
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c) Finally, MMer-Thm^^u, ba^g his theory oa obser\*atiacs made 
on pears considers that the stimultis of the growth of the pollen tube may 
give rise, in the absence of opposing circttmstances, to the development 
of an ovary into a grape without pips. 

The number of such pipless fruits on the same \'ire \'ari£s frcm year 
to year, as it depends upon unfavourable conditioi s cf poUiraticn and 
fertiliTation, which by hindering the formation of grapes containitg many 
pips, leave more nutritive substances at the disposal of the crfertilized 
flowers which give rise to pipless grapes. 

As MflUer-Thurgau has shown, in the case of Swiss grapes, the higher 
content of hydrocarbons and of other organic substances existirg in stocks 
which have been ringed, favours the development of pipless grapes, r ot at 
the cost, as a rule, of fruit with paps, but from flowers, wMch otherwise 
would have fallen. 

The writer thought it useful to repeat these experiments on Italian 
varieties, observing at the same time the effect of ringing upeai the prcdncc. 
BOS experiments were made on Trebbiano, Aliorza, Bottoi a, ard a \nriety 
of Albana popularly known as Alban one. These (with the exception of 
the first), as well as Chasselas Napoleon, Tennaiina, Querdola, Lambrusco 
di Sorbara, Gamay, Cabernet Franc, Moscatello, Uva Passerma of Tuscany, 
etc., always produce alongside of very large grapes furnished with pips, 
a larger or smaller uiunber of small pipless grapes, which have the peci'- 
liarity of ripening some days earlier than the others and which never attain 
the same sugar content. The relative number of ^pes with and without 
pips is never constant, and it is noticeable that, in burches where any 
5 the grapes are pipless, the gra^ of both kinds (with and without pips) 
are relatively large ; the reverse is the case where pipdess grapes are few 
in number, or completely wanting. 

Table I gives the <hita obtained by examining two vTnes of Albai ore 
(I, II, III) and erne of Moscatello (IV). 

Tabi^b I. 



BnnduB ^tb many plpksa giapei | 

BvMSrai Tfitta fetr plptem gee^ 

Wne 

Narmat gtapea 

^pilaa grapes 

1 Satnul grapcB 

PilA 

era grapci 

I 

KCnnber 

Average 

wdgbt 

gr. 

Mnmbet 

Average 

veli^ 

gr. 

Nmnber 

Average 

weVit 

gr- 

Knsdxr 

Average 

I 

II 

in 

rv 

103 i 

173 1 

1 X 6 

193 

1.631 

2.1x0 

2 . 6^7 

a.093 1 

1 

772 

X70 

*53 

668 

0.185 

0.165 

0.324 

0.217 

2x4 

264 

3*1 

502 

1.495 

I.5S0 

2.349 

1,878 j 

5 * 

1 

49 

3 

0.154 

oj:40 

0,306 

0,367 
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Bsperiments on rmgmg (carried ont before the flowering) gave the 
results shown in Table II: 

Table II. 


Vutei 

Date 

of Vintage 

Singed vine 

Untinged Vine 

Number 

of grapes 

Average 

weit^totfliie 

Snpe 

gr- 

Number 

ofgtapes 

Average 
weight of one 
grape 

gr- 


\ grdpe<iwiUi pips 

17-13: 

778 

3,224 

81X 

3.091 


( » 

without 



880 

0.551 

0 

— 

t Bottona 

\ » 

with 


» 

343 

4.073 

744 

3.242 


1 » 

vithofut 



191 

0,597 

35 

0.389 

•Aloanoaet Z 

\ » 

with 


21-lX; 

693 

1,968 

689 

X.969 


/ » 

without 


» 

179 

0,246 

39 

0,238 


\ • 

with 


» 

207 

2.488 

548 

x ,839 


j > 

without 


> 

252 

0,286 

X3 

0,333 

• TJT 

1 » 

with 


» 

921 

X.947 

XOO9 

1,460 


( » 

withoul 


» 

63 

0,373 

87 

0,356 

cTccbbiailOB 

\ 

with 


30-IX 

1760 

2.109 

XXX 3 ; 

x,8o3 


1 ‘ 

witnout 


» 

0 





As is seen, the number of pipless grapes is much larger on the ring^ 
vine (except m the case of Albauope HI), which confirms the facts obser^ 
by Maller-Thar^u, Sannino, and Tossatti and by the writer himself in 
1910. The average weight the grape, with, or without pips, is also 
usually greater in the case of ringed vines. 

The fonnatioti of pipless grapes in the place of normal ones greatly 
d i m i ni s h es the production on account of the considerable diflerence in 
weight eaosndng between the two. In October 1910, the writer gathered 
all the bunches (200) produced by three Albanone vines and states that they 
were divided as follows : 


9641 ptpless grapes average weight.0 187 gr. 

3*40 grapes with pipe » > .2.130 • 


T 3 ie loss of crop is thus very noticeable, all the more as it is a question 
of young vines which have only just began bearing. 

To prevent this loss, it is necessary to promote pollination, especially 
cross-pohmation, in every possible manner: 
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а) Growing in the same row varieties in which this phefomenoi 
occurs alterJiately with others capable of acting as sources of pollen. 

б) Artificial pollination is of great assistance ir the case of table 
\arieties and especially in greenhouse, but is too costly for cultivation on 
a large scale. 

c) In vineyards, the only pesible way of pre^’entmg the floweis 
falling is by repeatedly sulphuring the plants while in flower. Accoidii'g 
to Pacottet, the a^tation of the air produced during this process gi^’cs rise 
to a more intense poUiuation and tins view is confirmed by esperiment? 
nmde by the writer in igii, as shown in Table III. 

Table III. 






tTuxtoged w 

le 

Ktmhei 

dt 

buncfaca 

Number of gnpes | 

Number 

of 

Number of grapes 

with pips 1 

1 pfpleas 

with pips 


vine I (not sulphured) . 

21 

78 

1343 

19 

160 

624 

k 11 soiphixtetl . . . ^ 

as 

ii 9 

J616 

34 

571 

2 X 0 

■> UI * ... 

13 

99 

829 

36 

231 

299 


The ringing was effected before flowering on the 4th of June; the 
\-ities were sulphured oii June 21, 23, 25, 27 and 29, and July 2, 4 and 6. 


37f >" Hortiooltoral BeseaK^ at Wohozn. 

FICXBRINO, S. in SeuHCg Proi^ess, Noa. 36 and 27, pp, 381-agi and 397~4I2. London, 
October xgxa and January X9I3< 

The Woburn Experimental Fruit Farm was started in 1894 and the 
results of 17 seasons are now available for discussion. In many cases th«e 
are eiitirely contrary to accepted piadice, and in fact eape rime nte which 
were started with the idea of proving an object lesson in malpractice have 
forced conclusions in the opposite direction. 

LPlanUng. — Nearly 2 000 trees and bushes have been planted <m 20 
different soils, and in 8 different counties, with the object of asceitairing 
the effect of ramming the soil while planting, that is to say pounding the 
soil until it is effectually puddled. An analysis of the results shows that 

72 % were favourable to lammh'g. 

17 % " ambiguous, 

II O', ” unfavoumble. 

The rammed trees were much more vigorous in every way, and their 
superiority as measured by increased growth was eqiuil to 50 per cent, on 
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an aveiage. With such a method of planting, some damage must often 
be done to the roots, and each item of such damage as well as of other sup> 
posed bad pmctice in planting has been the subject of separate eaq)eriment. 
Shortening the roots up to removing one-third of their total length proved 
beneficial, as also did removing all roots less than 2 mm. in diameter, though 
loss of vigour has followed the removal of those up to 4 mm. In some cases 
the roots were bent and even tied in knots, and in others the roots were 
roughly broken instead of being carefully trimmed, without any detriment 
to the tree. These somewhat surprising results are quite natural when it is 
remembered that the life of the tree depends on the formation of new roots 
and n ot on the preservation of the old ones, and moreover that the majority 
of new roots do not even form near the ends of the old ones. In a large 
number of cases investigated it was found that with apple on pamdise 
stock only 15 per cent, of the new roots were formed within % indi of the 
old root ends, 15 per cent, started horn the stem itself, and 70 per cent., 
started from other parts of the main roots. 

With regard to the proper depth for planting this must vary with 
the nature of the soil and the habit the plant, but will generally be within 
6 to 12 inches below the level of the soil; small vatiations of say 4 inches 
either way have been found to be quite immaterial, as the new roots have 
no difaculty in making their way to the level at which they flourish best. 
Trenching preparatory to planting has been tried on five difEerent soils and 
has been shown to have little effect when measured either by the behaviour 
of the trees or by the alteration in the water and nitrogen cortent of the 
soil. The air supply of the roots was limited in some expeiimei’ Is by sm k- 
ing an iron drum 18 inches deep and 3 feet in diameter around some apple 
trees, and covering the top 2 inches with cement. After 4 years the trees 
were apparently tuaffect^ by this treatment. Since thCT they have ra¬ 
ther fallen behbd similar trees which were not enclosed, but this is quite 
possibly due to eRhaustion of the limited amount of soilavailable for thtir 
growth and not to lack of aeration, 

n Pritning. — The importance of ” cutting back ” i. e. removing half 
or two-thirds <ff each branch of a young tree whm transplanted, was shown 
by leaving some 3roang apple trees uncut. ‘Their leaves showed u 25 per 
cent, deficit in size and little or no new wood was formed ; but given tliat 
this operation was performed before the period of actiw growth com¬ 
menced, it might be delayed till April without detriment. With regard to 
the annual branch pruning three treatments were tried in various plaj ta- 
tions : i) normal, or the removal of % of each new shoot; 2) hard, or the 
removal of */j of each new shoot; 3) no priming. 

The relative sizes were as follows : 



BOClBal 

H! 

baidjpniaed 


AUter 5 years 

zoo 

67 

133 

» 10 » 

100 

8fl 

107 

» 15 » 

zoo 

87 

loj.: 
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These results leave do doubt that the less a tree is pruned the larger it 
becomes. At the same time it was shown that growth os measured by the total 
production of wood including clippings is least in the hard pruned trees ; 
this defiaency in growth is greater in height and spread than in the girth 
of the stems. The weight of fruit from unpruned trees was double that 
from the normally pruned trees and about four times that of the hard 
pruned, and the increase in crop was not accompanied by a noarked reduc¬ 
tion in the size of the fruit. Taking an average of 10 years the apples of 
impruned trees were 4 per cent, smaller than those of the normally pruned 
trees, and 18 per cent, smaller than the hard pruned trees. 

These results naturally apply only to young trees ; with older trees 
where branch formation is comparatively insignificant, severe pruning 
caused the production of new wood to be tripled. Having established the 
principles that the growth of a tree varies inversely with the amount of 
pruning, it must be bon'e in mind that the growth of a young tree must 
also be conditioned so that when it comes into bearing it will carry its crop 
to greatest advantage, and to this end some pruning will be necessary. 
Therefore as a general principle it would be advisable to do a certain but 
decreasing amount of pruning for the first 5 or 6 years after planting, at 
which time the annual pruning may be reduced to the removal of the few 
terminal inches of twi^ which usually consist of imperfectly ripened wood. 

Pruning has been performe<l in early autumn, in noid-winter induding 
the severest weather, and in spring, without obtaining any appreciable 
differences, but the results with regard to summer pruning are still some¬ 
what ambiguous. That trees should be pruned to outside buds, also that 
the cut should be slanting and dose to the bud appear to be unimportant 
details; in fact, with regard to the latter, trees, pruned 2 inches above a 
bud have always done better than those pruned in the orthodox way, no 
doubt because the bud is weakei>ed by having the wood cut away so dose 
to it. 

With r^rd to root pruning, some trees that were root pnmed every 
4 years only attained 75 per cent, of the size and 44 per cent, of the produce 
of the uuprrtned trees after 15 years; others that were root pruned every 
two years only attained 35 per cent, of the tire and Ixire an rDsignificant 
amount of fruit, and lastly otljers that were root pruned every year all 
died before 15 years. 'Ihus, root pruning is shown to be a very severe check 
on vegetation and should be rarely resorted to, thou^it may be inevitable 
in the case of a strong-growing wall tree. 

Manuring. — 21 plots each containing 18 dwarf apple trees were divided 
into three groups : i) received a normal dressmg of manure (12 tons farm¬ 
yard manure per acre or its equivalent in artificials) * 2) received less than 
the normal or none ; 3) receiv^ more than the normal (up to 10 times the 
artificials and 30 tons of dung). 

Bven after 17 years, the annual measurement of the leaf size, a triennial 
measurement of the trees, and the annual records of the value o£ the crops 
showed no differences, and the results are the more astonishing as the 
Woburn soil is not particttlatiy fertile : the layer of good soil is only 7 in- 



6o6 


FOHBSXRY 


ches deep ard bei.eath ii is a stiff day subsoil which the roots of the trees 
pepetiate with difficulty. After the first lo years, one lot of trees was 
removed, the mainirial treatment continued, and farm crops grown, and 
it was fo.u d that with these arops the manures had the oidmary effect 
which they have oj other soils. The experiment with apple trees was also 
repeated in a veiy poor sandy soil, and here the effect of manuiirg was 
very considerable, '.hawing t^t the method of experimentation was not 
in fenlt. 

0,1 the other hand, with bush fruits on the Woburn soil, manures have 
proved absolutely essential, and dung far superior to artifidals except in 
the case of strawberries. 

MMSu/r&mmt of Results. — The total weight of the crop and the aver¬ 
age size of the fruit miist always be supplemented by data less dependent 
00 seasonal flnetuations; viz. grow^ must be measured. In order to do 
this whai the experiment is a short one, lasting 3 or 4 years, the trees are 
lifted and weighM. With longer experiments, measurements are made of 
height, of the spread of the branch^, of the ^rth of the stem or of the 
length of wood formed during a season, or the rdative size of the leaves 
is determined. The results obtained by these various methods have been 
compared with each other and with the determinations of dry matter and 
nitrogen m the leaves. They all show a substantial agreement, though 
natiually the magnitude of the differences is not the same. 

roiuBntT 379 *- Ansbaliaa Mangrove Back. 

Coombs, F A. and Alcoce, P. — CoUegiujn, No. 514, P> 63 -(-fig i. Frankfort a. M, 

Fd). I, 19x3 ’—lAbsUaet from TheLeathm World, igiz, p 850). 

The writers discuss the probabilities of a snccessful starting of a man¬ 
grove extract industry in Australia. They mention the difficulties in 
finding the most suitable places for a centre of such industry, being them¬ 
selves lu favour of Cairn and Cooktown on the Queensland coast. Three 
different iiids of mangrove bark are distinguished, viz: RMzophora fnturo- 
nata I^m., BruguUra gymnonhiza I^m., and Ceriofs CandoUeana Arn. 
Rhizophora is the most important of them, representing fully 75 per cert, 
of the trees which it would pay to strip; it is characterized by its arched 
roots above the water growing on the water side of the mud and sand 
banks, while BrttgMiwa appears to grow best where the bankh begin to 
shelve off to higher and firmer ground. The two are usually known under 
the name of black mangrove. Ceriops is the least common of the three, 
and does not yield any^g like the same amount of bark as Rhizophora 
or Brtfguiera. 

The amount of ross influ^ces ccmsiderably the analytical figures ob¬ 
tained, as ross only shews 6 per cent, tannin (average) while the bark 
contains about 30 per cent. The various mangrove barks have different 
tHdcPesses of ross, and Rhizophora shews an average percentage of toss 
of 2Z,6, Bruguiera 37.5 and Cmops 28.8. The analyses of mangrove bark 
given later are carried outou the hark with the ross on. Barks freed from 
ross would of course shew distinctly higher %uies. 
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As regards drying of mangrove bark, the writers recommend to col¬ 
lect green bark from the strippers at regular intervals and carry it by boat 
to a ctsivenient drying centre. 100 lbs. green wet bark yield 66 lbs. (average) 
of air dry bark of 10.3 per cent, moisture. 

It was found that the largest (and oldest) trees cany the stoutest hark 
with the highest tannin value (see table). 



The tannin figures (official method) of different barks, calculaltd on 
12.5 per cent, moisture, are given in tlm next table, where a few figures 
of Paessler on East-African mangrove barls axe added for comparison. 


" — 

SUiophort 
(ax aomplQi) 

Bruptien 
(8 aaxnpis) 

Cp^ 

(6 



%l«n 

% 

%tm 

% 

nOUtBQS 

%tan 



Average. 

23-1 

10.6 

29.1 

9.0 

30-5 

II.4 

36.5 

•Ufi-ritnnm. 

40.4 

12.7 

30.4 

n,8 

32.4 

15.0 

358 

31initaQiii. 

28.2 

7.7 

23.6 

7.0 

25.8 

7-9 

-25-8 


EIVE STOCK AND BREEDING. 

380 - Experimental Beseaiflhes on Liver-fluke [Paschla. heptttica L.). 

Kjuuudbx, MOOBSO and Hknxt, Redierciha experiinestalcs snrlc ddvdopjieDumt dela 
Dome h^tlque. CompUb Rendut its Sianea 4e VActtHmie ties Sconces, No. x, 
pp, 95-97. Paris, January d, X913. 

The writers have made researches ou the development of Fasciola 
hepaUca h., whidi have led to results somewhat diSexent from the obser- 
vations of Messrs. Leuckart and Thonu^. The writers introduced into the 
stomach of a lamb fourteen weeks old, born and reared at Alfbrt, 18 snails 
{Lytnnaevs minuius) which contained rediee; sifter 52 days, the condi¬ 
tion of the animal was as follows: 

Flesh flabby, liver somewhat easily disintegtated and injured only 
ou the left side; in the parenchyma ^ this part of the li^x there were 
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canaliculi which contained lo sexually mature liver-flukes 8 mm. long 
and 3 mm. broad. 

The writers made the same observations in the case of an ox, which 
was attacked by liver-flukes and had been brought to Alfort, where it 
was slau^tered 42 days later. Although the development of the para¬ 
sites was normal, their length was only % of that of the adtdt liver 
flukes. From this fact, the writers concise that three months are ne¬ 
cessary for these parasites to develop within their host and not only 
six weeks, as was stated by M. Thomas. 

As in both cases the flukes were found in the liver parenchyma 
instead of in the bile ducts, the writem think that the parasites reached 
the liver from the blood and not by means of the bile-duct. This method 
of transmission is probable, as the animals which were much attacked 
by Fasciola hepatlca sufEered from inflammation of the inner mem¬ 
brane of the upper and lower veins of the liver and even of the in¬ 
ferior vena cava. The writers also draw attention to cases in which the 
liver-fluke has been found in other organs. Messrs. Waldmann and Bflchli 
found these parasites in the liver of sucking calves and M. Frommann 
even discovered them in the foetus of sheep, in which case the only 
explanation of their presence was their intraiuction within the uterus. 
Experiments made by the writers have shown that the direct entrance 
of the fluke larvae into the bodies of animals is not possible. 

381 - Axuuial Beport of Vetecinaxy Officer InveBtigating Camel Diseases, 
lor the Year Ending Mazch 81st, 1918. 

I,ahotc. Punjab (India), 191s. 

This report deals especially with Surra ” and also mentions the 
other diseases to which camels are subject. 

The occurrence of a thirteenth pair of ribs in camels is spoken of 
at the conclusion. 

382 - A Note on Some Interesting Results Following the Internal Admi¬ 
nistration of Arsenic in Cancer and Other Diseases ol the Foot in 
Horses. 

Houcbs, J. D. E.— Resmek In'Oitvic, Pvsa,BulUtmTHo. 33. Pusa, 1912. 

The writer administered arsenic internally in the control of ** Surra ** 
in horses; he found that this remedy had a very satisfactory secondary 
effect iq)on four animals, which were suffering from foot cancer, the 
latter being quickly cured by large doses of arsenic. 

383 - Bsiperixnental Studies on Contagions Agalactia (Deficiency of Milk) 
in Ooats and Sheep. 

3CASCA, Socco and Cocoastb, NTcoia. Stodi sperlmentaU sntl’AgalaB<da GoatagkiM 
d«gU ovhil e capxltii. — Sp$cittl r$pmtt ftom the GiornaU deOn Reale Sodetd tfeeio- 
tuie Vetetitimiaf Year I,XI. Turin, 1912. 

The writem give first a short review of the various works so fax 
published dealmg with the contitgioas agalactia of sheep and goats and 
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then pass on to a detailed account of the disease. The chief symptoms 
of the latter are fever, alteration of the lacteal glands, joints and eyes 
of the animals; but, as a rule, the fomrer are alone affected. 

The writers were able to produce the malady artificially in healthy 
sheep by means of sub-cutaneous injections of the blood or milk filtrate 
faVpTi fmm diseased animals. Further, they were able to prepare a 
serum for immunisation against contagious agalactia, which h^ proved 
to be very efficient. 


3S4 - The Inveeiigatioa and Valoe of Perilla Cake and Mowiah HeaL 

I. — B:o^CA^^p, F., Mekh, M., and ZnniRMiANy, h- UeberPerillakndieiitmd Mow- 
lameU. (MitteUunaderlandwlrlqdieM.VeniichS8taUoalt.ostodc). — DU Laniwlrtsekt^- 
Itchen VersuchvUUionen, Vol. I^XXVTH, Parts V and VI, pp. 33 i-s 47 -f tables I-IV. 
Berlin, December 30, 1913. 

8. — Bkcdocann, G. Ueber Pte&skuchen dcr Perlllassat. 'Mlttclliing der landwlrtbdiafl- 
llcluatt VetBUchaatatiott Hotlediaoacn, Cassel). — Id., pp. 349-365 -f- tables V-VI. 

As is weh known, oil cakes are much in request for feeding cattle owing 
to their high protein content and to the large amount of hits sometimes 
present. Latdy perilla cakes have again made their appearance on the 
market; these are made from the perilla plant, a Labiate cultivated in China, 
India, and sub-tropical Japan for the sate of the oil extracted from its seeds. 
The production of oil is estimated at no ooo |^. and is specially imported 
into Japan where it is used a.s substitute for linseed wl. 

Chemical analysis and feeding ea^ieiiments 00 Shropshire lambs gave 
the following results compared with those obteined with meadow hay: 


Snb^aoce 


Water. 

Cinde protein.. 

Pore anmtuen. 

i^tronen-Iiw extract. 

Crude fatb.. . , , . 

Crude fibre. 

A4>. 

Dry matter. 

OrRtuilc matter. 

From the above are olrttiu’ctl : 


Coefflclnt 


In natural 
atate 

Med 

of 

dlfcatUuUt; 

per cent 

pm cent 

pel cent 

13. V> 

— 

— 

36.31 

41.-10 

87.0 

35.30 

40.14 

— 

10.71 

33.31 

4R.7 

7.05 

8.tn 

87.7 

16.8*1 

iR 56 

7.0 

8.32 

940 

— 

—■ 

—• 

.56.3 

— 

~ 

60.4 


Crude pntein. 

Nllrogm-frce extract .... 

Crude tatn. 

Gnide fibre.. 


Nutritira fabstancea 


Grade 

nigeiMbte 

per cent 

pet ceat 

41.40 

36.03 

32.51 

10.96 

8.04 

7,0s 

*8.56 

l.V> 
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Oil the bads of a nutritive value of go % per lOO lbs. we have : 

Digestible albmueo Staich valne 


lbs. lbs. 

Diy injltcr. 3^.76 ^3 7 

Mattet m natmal sUtu mlh t 3 % of viati.i 30.5b nj 


Taking the commercial \'alue of digestible albumen in 1911 (Rostock- 
Mecklenbiug) at i.29<i per lb., and that of the starch value at i. 20 d per lb. 
we have : 


(9 X I'Sd . ^ s 10 08 

Sapplemented b> 30.56 of cHgestible albumen 
at 0,168 if per lb. 3.13 » 

Total ... 5 t 3.S1 d 


It must be note<l that the prices quoted in 1911 for coucei^trateds 
were very high. 

Cakes of Bassia laHfolia Rxb. (‘' Mowrah ") were found on examina¬ 
tion to contain in a dry state and free from fat from 29 to 31 per cent, of 
saponin ; they are therefore to be regarded as poisonous to domestic ani¬ 
mals. In fact, even when diluted to 3.2:30 000 and 3.4:30 000, they have 
a haemolytic effect on the blood of the latter. Consequently wily after 
they have been freed from saponin and examined in a laboratory can they 
be used as food. As for the use of Mowrah cakes as a fertilizer, there were 
found in a ton : 

s. d. 

57 4blb.ul d.io d 30 7.& 

335a » » i.i7» £ 2.3 

76 43 » » 0.64* I og 

6 09 > » O.U3» ij o <( 

■>6 11.5 

Coaisidering the form in which the nitrogai occurs and the mass of 
inert substances, Mowrah cakes used as a fertilizer carrot fetch more than 
about 30 shillings. 

Amongst the species of perilla used for the production of oil and cakes 
the following should be disthiguished: P, ocymoides h. the most common, 
P. «rg«rfa Berth., espedaEy cultivated in Japan, and P. naitkinensis Dec., 
especially grown in India. The anatomical and microscopical chamcteis 
of the three species are giver. The reticulated cells occuiiirg in the 
external layer of the integument are characteristic; it is, however, very 
difBcult to distinguish cakes made from P. ooymoidfis from P. arguta cakes; 
but this is practically of no importance. 


Niuogeu. 

Phosphonb penloxidc .... 
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385 - Tomato Seed Cake. 

AODET, JAXCS. Un nuovo piodollo per ralimenladoue del besUame. — Socutd da.li 
a^ncoUort ftaltani, BoUetUno quindicinale. Year XVin, No 4, pii. Rome. 

February 28, 1913. 

A factory at San Giovanin a Teduccio, near Naples, has coinniei cvtl 
the industrial inannfactuie of tomato-seed cake. 

The residues from the tomato-preservirg factories, as sooi’ as they 
are collected and before they have time to ferment, are dried in ai’ e-ric- 
cator and then passed through a series of machines which separate the 
skins from the seeds ; the latter are then ground and from the meal the rll 
is extracted by hytlmriHc pressure. The composition of the rcsultirg cake 
is the following; 

W.itor. .Ill 10 p 1 cent. 

Cry uiattur.. Si; 90 b > 

Ciude fat.11.G3 » t 

Crude pruielu.38.13 » t 

Ptu-c protriu. 33.44 » » 

Digestible proti'in .33.75 > » 

In feeding trials conducted at the Royal Higher School of AgriaUtuit 
at Portici with Schwyz milch-cows, tomato cake proved to possess the 
same food value as linseed cake. 

386 - Method for the Detemiiiiatioii of the Amount of Hnlb in Cottonseed 

Meal. 

KoLS, C. J. Methode yoor d(* beinllng van het gehalte aau katocnzaadachUku m 
Blatocnwiadmeel. SlfkapmelBtatian voch: aaadcoatrede (AMellng Microecopie Uer Voed- 
ganiddelen). — Departemeni van Landbouvf, NtjvarHeid en Handel, Dinctia ran Um 
L andboum, Varsla^m twi Landbouvikmd^e Ufidmaakiniitn der Bifhskuidbouuprocf' 
staHom, No. Xri, pp. 34-47 ( 46 - 47 )- The Hague, igia, 

lately the hull content of cottonseed meal has bea' detemiivttl by 
washmg with water at the Royal Experiment and Control Siatitr at Wa- 
geningai, HoUai d. The mctliM employed is as follows : 5 gr. of the soniple 
are x^laotsl m a tall glass and 300 cc. of iToilu'g water is added. The glc.‘«s 
is left standing for a least four hours, and theii the fliud is poiutd rfi, the 
sedimei't beii'g turned out onto a piece of nn sh’n 15 X 15 cm., with 100|i. 
mesh. The four ends of the mnslhi are gatherc d irp together and the n!iU4^ 
is kneaded with the firrgers, in order to break it up. The mass is replactd 
in the glass an.d water poured on it. Whei' the hnlLs have sun k to the b< t- 
tom, the floating parts are decai^tcd off. Then the glass is again filled with 
water; whet* tl^ heavier httUs lie at the bottom of the gla&s the siperir- 
cumb^t fluid and the smaller hulls and coarse portions of meal aic ti n td 
out upoii the muslin.. Then the mass is placed in a mortar and the Ivmps 
are poimded with a pestle covered with india rubber. The mass mi^t be 
washed ojtoc more ir the glass, ai’d as soon as the hulls have sunk, the 
floating parts of the meal arc poiired off. These operations are wintiri td 
until all the meal is removed. The remainder, consistirg of the hrlh. 
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is dried and weighed. The content of hulls detennined must be multi¬ 
plied by the factor »o/^. This factor has been empirically determined. 
The limit of the hull content of cottonseed meal is 15 per cent. 


WOtUE OF 
LIVE-STOCK 


FOR THE 
EXCOORAOB- 
MBNT OF 
BREEDING 


3S7 - Stock Bleeding in Moeoqoo. 

Oboefrot Saint HIlaire. 1,'Elevage aa :)foroc. — La Vie A^rirdU et Rurale, Yuir 2, 

Xo. II, pp. 314-318. Paris, February 15, 1915. 

There are important breeds of stock in the north-western part of 
Morocco; but although the natural conditions are favourable to stock- 
keeping, the number of animals is relatively small. The reasons for this 
are: the regulations in force hnrbidding the export of horses and sheep, 
carelessness in breeding, and want of security. The writer beUeves that 
the number of animals bred could be quadm^d. 

J. Horses. —These are only bred for home use; but though no system¬ 
atic scheme is followed, certain stallions are often preferred to others. 
In appearance, the horses difer little from the Berber breed. They often 
have high ho(^, their h^uis are heavy, and their croup is falling, but 
the chest and lumbar regions are well developed. The writer fears that 
the few and carelessly br^L animals will not sufBce for future needs and 
therefore recommends the establishment of local studs, the improvement 
of the horses by crossing them with Arab thorough-bre^ and the rescind¬ 
ing of the order forbidding export. 

n. MuUs. —These are br^ almost entirely in the mountain districts. 
The price of the Moroccan mule, like that of the Algerian, which it much 
resembles, has greatly increased of late years, having doubled in three 
years. Tlus fact will doubriess ^ve an impetus to mule-breeding. 

ni. Catile. — Cattle-keeping is the most important branch of agricul¬ 
tural industry in North-West Morocco. The animals are pure red in co- 
bur and have straight faces and l3n:e-shaped horns, which bend upwards; 
the horns are light coloured with black tips; the height at the withers 
a\rera^ just on 4 ft. The Moroccan cattle are dis&guished for their 
fine shape; they are good milkers and fatten well, but are also suitable 
for work. The daily yield is from caie and a half to two gallons and 
the carcass weight of animkls of 660 lbs. is 50 per cent, of the live wei^. 

In the ojanion e£ tihe writer, the Moroccan cattle could be qtd^y 
and easily improved. 

IV. Sheep. — These are neatly related to the Merino breed. Their 
special characteristics are: heavy fleece, a large dewlap and folded skin; 
rite folds extend over the neck to the shoulders and often even beneath 
the chest. The face line, in the case of ewes is straight, but it is carved 
in rams. The face, as well as the upper parts of rite 1 ^, is covered 
with wool; the latter is fine and regular and is much prized as an article 
of commerce. 

As the export of sheep is forbidden, these animals are only kept by 
the natives for their milk, skins and wod. The writer recommends their 
bei^ selected, or crossed wirii" Mferinos de la Ciau ”, in. order to improve 
thar fattening properties. 
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^ss ~ Gftoadian National Live Stock Records lor the Years 1909, 1910 
and 1911. 

Ottawa, Canada, igio, igix and 191s 

Amongst other information, this report contains a list of the Cana¬ 
dian Breeders’ Assocdations, together with a short review of their work, 
information respecting breeds and the number of breeding animals im¬ 
ported into Canada during the years in question (horses imported 
in 1911:2651; of which 1367 were Clydesdales and 540 Percherons), the 
legnlatioDS for the importing of breeding animals into Canada, and a list 
of the recognized Canadian and foreign herd-books I^astly, tibe quaian- 
tme regulations for imported animals are also given. 


389 - Horse Breeding in Fnusia during the Lest 26 Yean. 

vov OiUN&iN Die Plerdixncht Preimena m den letsien 35 Toluen — Jlludner^t 

Ltmimrtuihafikthe Zeiiut^, Yoai 33, No. 13, pp 103-103 Balm, Febiuaiy 13, 1913 

In 1888, Prussia imported 87 066 horses and exported ii 596 ; m 1912, 
the imports were 132 007 and the exports 8 038 head. A decrease in the 
number of imported horses was biou^t about by the Stud l^ter in the 
case of those breeds which could be bred in the country. This especially 
affected heavy breeds, of which the importation, thanks to the success 
of local breeding efforts, has decreased late years. In 1888, 214 local 
heavy stallions served 14 649 mares of different breeds. In 1912,798 local 
Belgian stallions served 46392 mares (mostly Belgians). At the same 
time, the kee^wg of private stallions h^ been farthered. While m 1888, 
but few heavy-bred private stallions were kept, in 1912, 1302 of such 
animals served 65 671 mares, 

Little progress has been made in carriage horse bieedmg. The vmter 
thinks that t& only pr<^]:e3s which has b^ made m this direction has 
been with trotters; althoi^ this branch of breeding is still in itsinhmey 
and is only indirectly supported by the State, it has nevertheless attained 
good results. 

The most dilTicalt task of the Stud IHiection was the promotion of 
breeding horses for the army. The Prussian army requires ii 4no remounts 
anaually; of these 8 700 are bred in Best Prussia. While in 1888, in the 
provinces which supply these remounts, 1175 local stallions served 
65 342 mares, in 1912 the number of the former had risen to 1933 and 
that of the latter to 115 2io. At the same time, the keepbg of private 
stallions was encouraged. The loan of £1433 made to the Breeding As¬ 
sociations in 1888 has since been raised to :i^582. 

Further measures for the assistance of bre^ng army horses ate: the 
establishment of two local studs and the renovation of a third, the for¬ 
mation of three principal studs, the adoption of pedi^pses, the stiection of 
stud animals by qualified persons appraated by the State, the granting 
cf prizes to breeders of winners on the race-course, and the idang ^ 
the premiums for mares, foals, etc., in the different provinces. 


X0R8PS, 
ASSES AND 
STOTS 
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Great success has also been obtained in breeding thorough-breds. 
This is furthered by the regulations afiecting the bookmakers’ offices, 
breeders’ prizes, and race-courses. 

390 - Feeding Beel Oattle in Alabama. 

Ojuar, Dijf T. A3ro Wakd, W. F. — U, S. Dapartmta of AtiruatUwa, Bmeauof .hij- 
mal ladustty, BuUeUn 139, 3^ pp. Washington, 1913. 

A. —In the first eaq)eriment, 60 young steers (2-3 years old) were used. 
None of them were purebred but all had been grad^ up by the use of 
Hereford, Aberdeen-Angus and Shorthorn sires. 

The following were the rations given dining the fattening time for 
84 consecutive days. 


Average daily rations for each steer hv 28 - day periods. 


Period 

IfitX: 00 Bteea 

I/>t U; ao Steen 

r,otriI: 30 Steen 

COttOfr. 

seed 

meal 

OoUsn- 

■eed 

bolls 

Com 

silage 

Oottop- 

seed 

meal 

Cotton- 

seed 

bulls 

JObflSOB 

gt»(I) 

bay 

Cotton¬ 

seed 

meal 

Oottoo- 

seed 

hii»« 


Iba 

tbs 

ifas 

tbs 

tts 

Dm 

lbs 

lbs 

First 38 (lays. 

4.64 

14.88 

32.57 

4.04 

1.1.58 

9.43 

4.04 

36.53 

Second 38 claya .... 

6.00 

15.27 

19.49 

6.00 

I5.ir 

8.87 

6.00 

29.43 

TMnl aS days. 

7-73 

24.79 

_ 

7.73 

14.31 

7.03 

7.7.1 

23.90 


In this experiment, com silage was used as supplementary feed to 
the cotton-seed hulls. The average gains in live-weight per day and per 
steer for the entire period were: I^t I, 1.8 lbs; I<ot 11 , 1.54 lbs; Lot in, 
1.71 lbs. Thus Johnson grass proved to be a less satisfactory supple¬ 
mentary feed th^ com silage. In Lot I, the steers made the cheapest 
gains. 

B. —Another esperiment was made to ascertain whether it paid os 
well to fatten cattle in the open without any shdtex as to hitten them 
in the cow shed, lire cattle used in this test were a mixed lot of 67 
animals: steers, heifers and cows. They were divided into two lots. The 
rations from December 16, 1910 to March 28, 1911 consisted of cotton¬ 
seed meal and cottonseed hulls. Ihe amount of food used, the live 
weight attained, the cost of the fodder and the sale price of the cattle 
are given in tables. 

In Lot I (kept under shelter and provided with straw) the unit oi 
live-wei^t was obtained at a slightly lower cost then in the case of 
Lot n, which was fattened entirely without shelter. 


iFd.). 


i) JohnaoQ grass'oa Sor bum lalepense. 
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C. —A third experiment, which was carried out according to the same 
plan for three consecutive years, was undertaken to ascertain whether 
it is more profitable to ea^nd the summer fettening thot^hout the 
summer (in which case only a small amount of cottonseed cake, from 
2,2 lbs. to 4 lbs. per head and per day is used) or to reduce the time 
by feeding somewhat larger amounts of cottonseed cake (3.24 lbs. to 
5 lbs. per head and per day). 

The experiments in all cases proved that the latter method was 
the more remimerative. 

391 - The lofluenoe of the Stage of Laotaiion on the Composition and 

Properties ol Milk. 

BCKiss, C, H. and Sa 4 .\v, Roscos, S. Deparlmnt of Ai^ricullure, Bureau of 

Animal Indtutry, BuOehn i 55 - WisWn^on, 1913. 

The m'lk of ii nimilarly fed cows (3 Jerseys, 3 Holstein-Friesians, 3 
Shorthoriis and 2 Ayrshires) was tested throughout a whole lactation pe¬ 
riod and its composition determined. The date of calving, the butter 
prodttctioii for every 4 weeks, and throughout the whole lactation period, 
as well as the production of the other compcjnents of the milk during the 
lactation period are given in tables. 

The variations in milk yield and in the contcirt of fat, total of proteins, 
casein and milk sugar are represented by means of diagrams, which also 
give the relative size of the fat globules in the milk of the cows of the 
different breeds. 

Information is also given regarding the melting point of the milk fat; 
the refractive index, the Reichert-Meissl n lunber, etc. The appendix con¬ 
tains the total of the results of weeldy analyses of the milk of each cow 
given separately. A shorter account of these investigations is to be found 
in BBUeiin No. 156 of the U. S. A. Bureau of Animal Industry, where the 
fUffereuces between the different lireeds are especially brought forward. 

393 - Boyal Jersey Agriealtiiral and Hortumltoial Society. 

Annual Jiepoii for 191a. Jersey, 1913. 

This report coiitiiins among others the conditions of the adnussiou 
of cattle to the Jersey Herdbook, the results of the Butler Tests held by 
the Society in May and October, a list of the prize-winning animals in 
1912 and the lists of prizes for 1913, together with a scale of points for 
cows and bulls. 

393 - The Decline ol Oommcnlng (i) HcxdES oZ Sheep In Sooth Germany. 

Aaasz., H. Dcr awoifg iMi g <ler GcasdndttchUeFciea in ddddeatsdiland.—ZajfsrAn/t fOr 

SthaitudU, Part 3, pp. 33-37. Haiuiover, Febmary 1913. 


(i) Htc aliecp of Uic oommtnilty graze on titidfvfdcd cottuaaQgl]apd (naionil meadows) 
ami on the land of Ibe memlx'ta ol the commimity (arable ground down to pastnte 
and meadows). The number of the sheep of each member depends upon the ^ of hla 
bxm. {Ed.). 
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The nmnber of sheep in South Germany has diminished to an extra¬ 
ordinary extent of late years. 

This is shown espedally clearly by the Bavarian statistics : accor¬ 
ding to the latter, the number of sheep in Bavaria was : 


In 1802 . • . . 

, . . . 908414 

» 1897 . . . . 

. . . 905 916 

k 1900 . . . 

. . . 700428 

> 1904 . . . 

. . . . 080099 

* 1910 . . . . 

... 638 321 


In June 1907, the sheep on the different farms were divided as 
follows: 

l^atge lanoB of over 230 acres 27 399 head 
Avexage and binall farms 743 046 » 

The continual subdividing the communal property, dbiefly at the 
request of the small peasant proprietors, and the consequent sacrifice 
of the common flocks, have led to the general decline of the stock of 
sheep in South Germany. This result h^ also been furthered by the 
more intensive cultivation of the land, over-sea competition, limitation 
of the market by un&ivourable commercial treaties, as well as want of 
experienced shepherds. 

The writer suggests as means of promoting sheep-breeding: more in- 
tentive feeding (dover pastures) the reestablishment of courses of in¬ 
struction for the shepherds, and the retaining of the common grazing 
lands wherever these are suitable for sheep-breeding. 

394 ** The Apoliaxi Merino Sheep. 

JOSA, G. peooFa meriiia paglieee. — Estrdio daJPAlmatutceo a^ncola, Cior- 

fuOe Atirtcoitura par I'anno if *3, pp. x 5 + l!g. Piaceoso, X913. 

Blocks of Merino sheep were imported into Apulia from Spain, pro¬ 
bably from the time of Alfonso I of ArSgon ; by Muia-l ; and repeatedly 
by lie Bourbons of Naples. The Apulian Merino sheep of today is des¬ 
cended from the flod: of the Royal farm “ dei tie Santi ”, which contained 
in i860 over 120 000 head and, after the fall of the Bourbons, was sold to 
some of the large Apulian breeders. These sheep are found on almost the 
whole of the plains of the Capitanata, t. e. the Tavohere. They are of me¬ 
dium height and their wool is short and fine ; they also give meal mid milk. 
The flods are kept on the nomad system; they graze the Apulian winter 
pastures from the end of October to the end of May, and the summer 
pastures of the Abruzzo and Molise mountains for four months. The adult 
an ima l s obtain all their food from grazing : 16 head to 10 acres in Apulia, 
and 12 in the mounlains. The lambs, during and after weaning, are nm 
on bariey or vetches. There are few or no shelters. 
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Wool 

Avtfiuge flclpht 1)1 MUsliLd llccct* *• 

X,aiiib i uioiiib*’ «>ld .... J ''4 lbs Tt>; i z y&ub old . ... 

Kwe .. to 5 » Kam. 

Maximum kimth ut ivool ol flctcc: 

Absolute : 4 (lambh) to in. (hckcterl laius) 

Relative 3 ^ m. (4 3’ear-bl<i ewta») to 5 % in. (bclecled rams' 

Mmibci of curlB. 15 to 17 per indi. 

Medium diamelu oi ill res.c.oiiofi to o 0010 inch. 

♦ In this operatiou, the wool loscb liom lo 33 per cent, in wenjlit 

Meat. 

Average live weiglit: 

ipm h (“ veiiuirecao ”) born in ^o\Lmlx.•^: at biith 8 3/4 Iba.: 3 mouthi. old, 75 Ibe-. 

1 (“ coidesco") » » 1 obiuaiy . » 

• (“ mulacchiu *’) ■ 1 March . > 

Yearling ram.100 lbs. 

3-yeer-old ram.130 > 

Ram {fiomj3 to 6 ycuia obi) 160 » 

Wether.17s * 


» 8 lbs. : 45 days « 30 1 

» S » ; 30 1 » 34 » 


ICwe tqj.60 lbs. 

j-yciir 6kl ewe.75 « 


ISwi: (iTom o to 6 years old) 00 » 


. 5 3/4 11... 

. 73/4 - 


Milk. 

Production jicr ewe pet day, */a to 8/4 i^nt. 

l>iOduetiou per cv»e iiei unnura X2 to 16 gall. 

Composlticm ol milk; 1.0375; fill 7.55; total solids., iS,ja per cent. 

The profits are most variable, depeudirg chiefly upon the scasw’. 
The writer kept an account of the expenses for two successive years : with 
a capital of £10 587 (2 700 sheep at about i8s each ; i 220 acres of pasture ; 
btrildingp; circulating capital; live stock; utensils and appaialt:s for 
cheese-making) and with £i 249 for expenses (£537 for interest cn capilrl 
and £722 for the stafi, momitain pasturage, etc.), there was in 1909-1910 ti 
gross return of £l (526 and a net return of £ 373 ; in 1910-11 the grow? re¬ 
turns were £ i 427 and the net returns £ 178. 

Thus, the expenses sometimes reach 95 per cent, of the gross retiin>; 
at other times the yield may be regarded as satisfactory. 

It has been recommended in order to improve the condition of the in¬ 
dustry, that the Apulian merinos should be crossed with the Rambouillet 
breed to obtain early maturity and more mutton. But the hybrid is less 
hardy and apparently produces less milk. The writer therefore prefers the 
selection of the present type and cotmsels improvements m the rearh’g 
system (better shelters, less fatigue). 


395 ~ She HAitoo Sheep of North Africa. 

CooTtB, M. Motttou MMnoe dans I’Afrlque du Nord. — La Vie AgfkoU a Rural*, 
Year a, No. 7, pp. ao7-axi, Paris, Jacauaty 18, 1913. 

The writer estimates the number of sheep in North Africa at about 
10 million head. Unfortunately bad management, occasional scarcity of 
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looJ, entire ignorance of the principles of breeding and other similar 
oinses have prevented sheep-keeping becoming a success. The flocks 
are very unequal and the results of sheep-keeping are of small value. 
The esteasive and excellent grazing land would permit of an increase 
in the number of flocks. The writer is of opinion that the mutton pro¬ 
duction could easily be doubled and the wool production quadrupled, 
if the following measures were adopted: regulation of the water-supply 
(arrangcmeuts for damming back the water, multiplication of watering 
jdaces), turfing the ground, making sheds for shelter in bad weather, 
cultivating cereals or pulse, careful selection of animals used for breed¬ 
ing. The writer consideis ihat of the three breeds of sheep in North 
Africa (the fat-tailed, Berber, and Arab breeds) the latter, which he 
believes to be the original of the Merino, could easily be improved. 
This sheep has a white face; its wool is good, fine, and much prized. 
The Arab sheep is a good wool-producer and possesses in a latent form 
all the advantages of the present Merino breed; these latent characteristics 
would be brought out and increased by mating selected ewes with Merino 
rams. For this purpose the writer recommends the Rambouillet breed. 

396 - A*N0w Method Cot the Indostriai Pteservatioa ol Eggs. 

Oe Kboeee.. Consemitloa Industridle des oenfs. — Steue it Chime InduaritHe, 

Vuar 24, No. 877, PP- iS'XS. Fads, Januaiy, 1913. 

After rapidly toachiug upon the subject of the consumptior of eggs 
and the different ways in which eggs are used in industry and as articles 
of diet, the writer gives a summary of the various processes employed for 
preserving them. As fer as his experimental experience goes, the writer 
prefers methods bosed on the use of animal or vegetable fat, and especially 
those where the eggs are embedded in soft fat in such a way as to exclude 
all pissage of substances from outside. Before the eg^ are coated with 
fat, rhsy should be sterilized with a 0.2 per cent, solution of fluoride of 
silver. The material for coating is compounded accordh’g to the following 


flirmnla: 

Eartlmtit oil.14 k 

I’almoiL ..20 

Conmat ml...t6 

PiepBredlnnl.47 

SpermaceU... 2 

Trioxymethykne... t 

Fo\Tdei(d IJiymdl. 005 


This mixture prepared over a slow fire acquires, when cold, the aai- 
sistency of vasdine and is as easy to manipulate. ]^gs present ii> this 
way h^ the same appearance and taste after 18 months as so-called "new- 
laid eggs This system is adopted at a smaE factory near Ghent, where 
about 26000 000 eggs were preserved last year, the work all being done 
by hand and almost entirely by women The cost price of sufiadent mixture 
to coat 100 eggs is not mote than M, and the preserving cost does not 
exceed is 8 d per 100. 










397 • The Poultry Tick. 

I 4 CKIB, D. P. Dspartmant of AqneuHwe of Sotttk Australia, ButteUti No, >]4 Ade¬ 
laide, 

The poultry tick {Argos persicus,sn-ptx family Ixodoidea, femily Ar- 
gasidae) ms, according to the writer, introduced into South Australia 
from India and does much harm in the former country, being the means 
of transmitting Spirochaeta Marchouxi (the causative agent of tick fever). 
Good results against tick fever have been obtained with salvarsan, but 
the only radical cure, in the opinion of the writer, is the eradication of 
the tick. To this end Mr. I^aurie has tried various measures and he 
finds that a 5 or 10 per cent, kerosene emulsion is the best remedy. 
The ticks ate destroyed by one minute’s immersion in this liquid; for 
practical purposes, the spraying, and even soaking, of poultry houses 
with this emulsion has proved efficacious. Old timber containing many 
cracks, which serve as shdters to the ticks, should not be used for poultry 
houses. 

The paper deals at length with the life-history of the insect and is 
illustrated with many good plates. It also gives the regulations in force 
in South Australia regarding the diseases poultry. 


398 - Saobrood, a Disease of Bees. 

wmxB, O. P. in U. S. D»par*mnt of Aqueultme, Bureau of Entomloqy, Ctrcular No 169. 

WoBhlngloii, 1913. 

The writer refers to the works of Howard, Maassen, Buni and Eiir- 
steineT on brood diseases of bees. The last-named investigators found 
diseased brood free from bacteria in Switzerland. This disease was care¬ 
fully studied by the writer, who gave it the name of “ &icbrood ”. 
Brown is the most characteistic colour assumed by the infected larva 
during its decay. Various shades are observed; the term " gray ” might 
sometimes be used to describe the colour. The form of larvae which 
have succumbed to this disease changes much less than it does in fool 
brood, and the body wall is, as a rule, not easily broken; thus often the 
entire larva can by removed intact from the cell. The content of this 
sack-like larva is more or less watery; the head end is usually turned 
markedly upwards. There is practically no odour from the brood combs. 

In the investigations of tte disease, dead and infected larvae were 
picked from the combs, crushed, and mixed with sterile water. This 
suspension was filtered in a Beikefeld filter. The filtrate was fed in syrup 
to six healthy colonies and sacbrood with typical symptoms was pro¬ 
duced in all the colonies thus fed. Filtrate from the bio^ of one of the 
artificially infected colonies, when fed to two healthy ones, produced sac- 
brood in each. Other experiments nmde indicate that the virus is killed 
by the applicalion of a comparatively small amount of heat. The writer 
intends publishing a detailed account of his investi^tions. 
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399 - Tape-Wotm Disease tit Boaoh and Bream. 

W0SS3CH. Die SandwuimktQskhdt der Plotseu nnd Bleie lin MSggelsec, Hire Aiubtd- 
tsog ditrch den bettMtUcbea Vogekog and OureBekimpfong. — M&teHungm det Fisehtrri 
VerekiB fUf die Prouita Brandenburg, V(J1. II. (New Series), No. la, pp. i;8.i83. Berlin, 
Match 1913. 

Aa investigatioa of the wateifowl which frequent the Mii^elsee 
near BerHn has shown that the strap tape-worm {Ligula smftUcissma), 
which is found sexually immature in roach and bream, occurs in large 
numbers, and with fuUy developed reproductive organs, in the alimentary 
canals of Common Gulls {Larus conus), Black-headed (I. ritUbundus), 
Goosanders {Mergus merganser) and Red-breasted Mergansers {Mergus 
serrator). 


FARM ENGINEERING. 

400 - Oomparisan ol Somoes of Heohanical Power in Agrionltore (i). 

ScBWAMBCEB, E. EL Veigldch m^hftnlarhPT Betriebskraft im I,andwirt8chaftsbeftricb. 

— FOhUnga I/tndwirtsclu^Hcke Zettung, Year 63, Fart 3, pp. gs-108. Stattgarl, Feb- 

loaiy I, 1913. 

l!his paper compares, with the help of diagrams, the most important 
power machine used in farming, as regards the cost of installing and work¬ 
ing them, the space, upkeep and assistance they require, as well as their 
safety and readiness for use. 

Tlie total cost of installatioa of power machines increases naturally 
with thmr size, while at the same time the cost of mstaUaticn per H. F. 
dtinm?ali<»s ; but the difi^ent machines vary considembly in this respect. 
These differences are shown m the annexed diagrams (figs, i and 2). (2) 

It will be seen that electric motors require the least cost of installatiott, 
next follow combustioa motors, then steam en^es and lastly wind mo¬ 
tors. 'Within these main lines there are smaller variations which are also 
dearly shown by the diagrams. 

The workmg expenses include generally interest and amortizement 
of instaliaticia captal, repairs and ujAeep of the plant, fuel, lubricants, etc., 
and wages of engine men. To these must be added smaller sums for the 
insurance of the plant and attendants, etc. The interest and amortize¬ 
ment are in the main constant azmual expenses, and nearly the same 
whether the machine wotks much or little, while the cither expenses de¬ 
pend mostly upon the greater or less use of the plant. In figs. 3 and 4 the 
curves show the working expenses for 300 and for 600 hours' wotfcper 

As regards the amount of space required, the writer gives the follow¬ 
ing data: Electric motors require the least space, combustion motors fol¬ 
low, after which steam engines fixed and portable, gas motors and last of 


(z) See No. 8 s9, B. May 19U. {£A}. 

(s) Hk Made l8 about 0.98 of a drilling; takhig It as skilling, cack division in fig, z 
t ep teaents JBzoo and in fg. a £zo. m rig. i, each division (4 Ff.) leptesenis vety usaBy 
one halQiettiiy. (£A). 
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all the impioved steam engitjes. Wmd motors do not as a rule require 
much space, and local conditioins decide as to the advantage of using them. 

Hie smallest demands as to upkeep and attendance are made by elec> 
trie and mud motors. Combustion motors follow, after which come gas 
motors and then steam engmes. 

Tbe greatest safety in working and the greatest durability are afforded 
by electric motors and in general also by wind motors. S^ewhat less 
favourable are the combustion and gas motors, and least of all the steam 
en^nes. 

Also as regfirds the ease and rapidity with which they may be set going, 
electric motors occupy the first place, followed, in decreasing order of merit, 
by combustion motors, gas motors and steam engmes. 

Finally, the writer observes that the choice of the power machine de¬ 
pends very much upon local conditions and that consequently no parti¬ 
cular group of motors may be considered absolutely superior to the otiiets. 

40X - A New Dynamometer lor Steam Ploughs. 

j. tTeliei dn nenn Dampfp&ag-Dynaaioineter. — MitUnJumgm der hmirnri- 

sehafthehen Lekriumatnder h k. Hochsekuk ftir Bcduthultur, Vci. i, Fart 3, pp. 393-406. 

Vienna, Jannaty is, igx3 

Hie writer draws attention first to the great difficulties which attend 
the technical mvesti^tions on the doable en^e system of ploughing, 
in deterniinmg the indicated power and that effectively transmitted from 
the engine to the plough, and then to the unrdiable character of the ins¬ 
truments and methods hitherto employed for this object. 

After an exhaustive review of tbe existing dynamometers, the writer 
describes the solid and durable appamtus he has invented (fi^. i and 2) 
and its perfect and reliable workhig. 

This belongs to the group of cylinder and piston instruments. Its 
cylinder, filled with glycerine, is connected with the draught hook of the 
plough and the piston with the cable of the working engine. Hie pressure 
exerted on the Squid is registered by an indicator, shown in the towing, 
on a strip of paper fastened to a drum whichis cau&kl to revolve in the same 
direction by a bdt from the axle of the bearing wheels. 

Hus cylinder and piston instrument has the advantage over spong 
dynam ome ters in having a rig^ non-dastic connection between the motor 
and the working implement, thus in no way altering the manifestations 
of the work to be examined. It can besides be built of the necessary di¬ 
mensions to ensure the required solidity and durability of the instrument, 
which is not possible with Prof. Giordano's box dynamometer (i), the piin- 
GLple of which requires the sides to be as thin as p(»sible. A furthm: ad¬ 
vantage of all cylinder and piston instruments lies in the possibility of 
using with them steam eng^e indicators. 

While in box dynamometem the defomiation of tbe box is constent, 
in cyhnder and piston instrumenls there is a cause of error in the friction 


(*) See: GxoBnAiro RcUBUao, Le rtoarOu sptrtmKUdf di vtaccantca ugraria, p. 133. MJ- 
X9o 6. (ilwttOf’e <10#^. 
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of the piston in the cylinder, and this has been avoided by the writer in 
his apparatus by the nse of a fiictionless piston so arranged as to revolve 
in thie cylinder. A special device to cause it to revolve is not necessary 
when the dynamometer is used in investigations of steam hauled ploughs, 
provided it be so situated between the plough and the engine that the cable 
is connected with the pston instead of with the cylinder. When this con¬ 
dition is fulfilled, the cable, owing to Ihe twist it gets in the making, £^ves 
the piston a rotary motion in the cylinder, wMdi begins immediacy the 
cable is taut and continues regularly in t^ same direction for the whole 
length of the farrow. The piston moves in the cylinder almost uniformly 
according to a helicoid line, the pitch of which, thou^ amounting only to 
a very small fraction of a millimeter, is strictly proportional to the changes 
in the resistance to traction, because the constant rotary motion of the 
piston prevents any friction arising. 

402 - Hand Hoe lor Beets. 

Handhaclceti mr SUben-Knltor. — BlaUsr jUr Year XX, Ho. 3 , 

PP« 43*44< Berlin, Pebtnaiy xs, 19 x 3 . 

By means of the hoe shown in the annexed figure it is possible to work 
the soil in a circle all round a beet without damaging it. The implement 
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consists of two blades {c, o) fixed at variable distances on the horizontal 
arms 2i^) of the vertical handle (5), which goes through a socket (o^) of 
the fork (a). The socket is provided with a rod (a^) which is used to drive 
the fork into the ground. By shifting the position of the blades plants 
differing in shape, size and distance apart may be conveniently hoed. 

When the tool is placed over a pl^t and the cross- handle is tamed, 
the blades, pointing in or out according as they have been set, loosen the 
grouDd in a drde all round. 


40 i - The Piaenei Drill 

VoouNO, E. n metodo Demtadunskr » ai^llicBte andie ai cereali di prunavcia. 
— II CoUwatore, Year 59 , No. 3, xq>. 73*V9-i>S fiss. Caaahnonfenfato, Jaauaxy 30, 1913 
The writer, in discussing the Demtschinsky method (i) modified by 
2!ehetmayr for the cultivation of wheat and of other cer^ls, meutioDS a 
new drill suitable for opeoing the small furrows in which the seed is to re¬ 
main coveted by a layer of slightly compressed earth as is requited by the 



above method. This drill, invented by Zehetmayr, is built by Piacuer of 
!Rauduiz on ]^be (Austria), after whom it is named. 

The writer has seen this drill at work in Apulia in the estate of S. Vito 
dei Normanni belongmg to Prince ]>. di Prasso-Dentice, who used it also 
m his estates in Moravia and suggested to the maker some improvements 
^pedaUy regarding the distance between the furrows, which he wants to 
be eight inches and upwards so as to allow of hotse-hoeing. 


(Ad). 


(i) See No. 1708, B. June 1911. 
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The writer says that the drill in qaestiou is an ing^otisly contrived 
and practical machine whidi r^dves very well the problem of sowing in 
fiirrcm. A small share is attached directly to the seed distributirg tube 
(see fig.) and is followed by a wheel-shaped roller, which, besides compress¬ 
ing the earth about the seeds, which is so useful in dry soils, assists in giv¬ 
ing the furrows a proper shape, thus rendering themless liable to be damaged 
by the rain and bad weather. 

With these drills sowing as with the usual drills can be carried out 
provided they be fitted with the usual coulters. 

404 - The Present State ot Milk-Drying Teohniane. 

Fbbdio), BmZi. Dcr heutlge Stand der afilchtrocknTmgstpcTinik. — MonatslufU fitr 
iMndmirtschaft^ Year 6, Fart z, pp. 16-29. V3etiiia, JanoaiT, 19x3. 

Under the name Milk-powder the writer designates the powdery 
product into whidi whole or skimmed milk can be transformed. It con¬ 
tains only 12 to 14 per cent, of water; otherwise its chemical compositioa 
and taste are the same as those of milk. It appears to dissolve in water 
without leaving any residue and the solution posse^es all the diaiacters 
of fresh milk 

A great proportion of the methods known for the preparation of milk 
powder have found but little practical application ; su^, for instance, are 
the processes of the Bhine Industry company, Beriin, of the chemical 
Works “ Rhenania ** of Abc-k-Chapelle, ol Dr. Knock Stuttgart, Kfipfer and 
Werthmiiller, of John Oatoricfc ci New York and Robert Elhn, Vonkets 
(U. S. A), of the soup tabloid manufacturers, I. Maggi, etc. Dr. l^dnnbeig’s 
patented process raised muchinterest but has not been adopted to any great 
extent. 

The process according to Just Hatmaker's patent is widdy spread in 
America and in France, Germany and neighbouiing countries 

Dr. Knoch has observed in milk powders made by this rnethod that the 
albumen loses the power of dissolving and that ihe fat separates on the 
surface of the liquid. 

A process that has recently appeared is that of the Dry Milk Central 
Works (Trodkenroilcbzentrale) Oskar Nicolai, Viisen, Rhindand. The 
mode of proceeding is the following: Wdl fia,tered milk is reduced in a 
suitable evaporator to a certain volume, after which it passes to the milk 
drying madfine, which in the main consists of a small distributing roller 
and a large steam-heated drum; by means of a sctaper-lihe device tte 
white sheet of milk as thick as paper is detached from the drum and laid 
on a carrier which conveys it to a screw which breaks up the sheet and 
carries it to an devator, whence another screw ddiveis it to an au^ 
matic drying apparatus. On leaving this it goes thiot^ a screening 
machine fitted with brushes and sieves from wWdi it issues ready for 
packing and for sale. 

A tnillr drying plant on this system is shown in the annexed figure, in 
which: I, is the milk tank; 2, prdiminary evaporator; 3, drying drum; 
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4, earner; 5, transport screw; 6, elevator; 7, drying apparatus; 8, screen¬ 
ing madb^e; 9, ventilators. 

Similar to Nicolai’s process is Gabler Salitcr's. The drying, however, 
is not performed by a corrent of air but in a vacuum apparatus. 

I^astly the Trufood process is to be mentioned; according to this 
the milk is first concentrated in vacuo and then submitted to the pulveris¬ 
ing process. 

f!rom the above it appears that quite a number of methods for the 
preparation of tnitir powder are known. Whether these yield a product 
which may be prooottneed perfect from every point of view is an open 
question. Anyhow some of the processes produce fairly satisfectory milk 
powders. 


coNscBucuoH 405 - A Praotioai flooring loi Pig Styes. 

H. Bln ptaktisdier Sdtweinatallboden. — Sehvmtenaeha Landwrt'.tMft- 
hehe ZeOidtrift, Year XU, Part 6, pp. 131-133. Zuiidi, Febniary 7, 1913. 

The basin-shaped floor shown in the annexed figure is 9 ft. 9in. square 
with a fall in the centre of about 5 inches. A covered drain (a) crosses it 
throughout its length. An apeoximately semicircolar concrete or brick 



lim (6) 4 inches wide and 6 m. divides the floor into the part forthe 
fitter (c) and the part for tibedroi^gs (<i). It has been observed that pigs 
prefer leaving their droppings along the wall furthest from the Itou^ (s) 
where the floor is somewhat higher. This fact has been considered in the 
ansogemeats of the present floor . The urine follows the outside of the 
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lim and falls into the diain Tvithout wetting the straw. Another advan¬ 
tage is that the straw, through the movement of the pigs, tends to collect 
in the lowest part just where the animals like to lie; consequently they 
always rest on the straw instead of on the bare floor. 

For brood sows a wooden disk about 28 indies in diameter (/) is fas¬ 
tened to a post (g) reaching down from the roof to 12 inches above the lowest 
part of the floor. Under this disk the sudding pigs can crawl and avoid 
being crushed by their mother. 


RURAL ECONOMICS. 

406 - Xhe Limit Valiie ot the Means d Agricnttnial Fiodnotion as Basis 
lor the Oalcalation ol the Economical Limit of Ontlayt 

ScsONFBtDil^BO. Der Grenswert derlandwirtscihaftlldien ProductiDnsmiltd als Giundlage 
fbr die Bececbniing der oko n omlactoi IntetisitiLtfigreQsede& AufwandM. — MtitgOun^m 
dsr Umdairischaftltehm LehrhaiUfln dst h. k. Hoehtehtile fOr BodcTikuUvr w Wim, V 61 . J, 
3 i PP- 4 H- 44 I- Vienua, Januaiy 15, 1913. 

The diflerent portions of the means of production employed have 
not the same value for agricultural production, for each of them, though 
they are equal among themsdves, is utilized to a different degree. Afto 
having reached an optimum production the gross returns, and consequeutly 
the utilization and the net returns, for the same.additional outlay be^u 
to diminish, and production at last reaches a point at which the totd gross 
returns do not increase any more by any further addition of outlay. The 
difference in the utilization of the p^ons of outlay follows the wett-known 
law of diminishing returns of agricultural production, which is determined 
by three facts: 

1. The production of plants on a given area is limited by the Mow¬ 
ing factors which are limited to the unity of sur&ce; space, light and air, 
warmth and rainfall; animal production in its turn is liimt^ by the phy¬ 
sical dimensions and spedfic productivity of the organisms. 

2. According to Aeieboe the character of being present in the mi- 
nitnal proportion may belong at any moment to any one of the factors; 
for the better or worse utilization of an outiay the frequent favourable 
coincidence of all the necessary factors of production is dedaive. The 
number of moments however in which plants are in a position to utilize 
completely a considerable capital of plant food in the s^ must be all the 
smaller the higher this capital is, the more tl» requirements of plants vary 
as to the amount and quality of thdr plant-food duxmg their period of 
growth and the shorter the latter is. 

3. The first portions of the outlay serve to build up and to Tnaintain 
the sutetratum of production in the organism of the plant or of the animal 
and only the subsequent portions of outlay are utilii^ for transformation 
into the prindpal products. 

The writer ^ves a graph of the rdatiousHp between the quantities 
of tnpftn a of prcduction employed, the limit gro^ returns, and the total 
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gloss rettuns. The “ limit gross return *’ of the total outlay is the increase 
of the gross returu obtained by the addition of the last portion of outlay. 
It is to be dist nguished from the real gross returns obtained by the sin^e 
portions of the outlay: while the “ limit gross return ” in general varies 
for every portion of the outlay, the real gross returns, or the average gross 
returns or the portions of general gro^ returns corresponding to eadr 
portion of any outlay, are equal to each other. Hie “ limit gross returns ” 
are used when it is a question of espending or not espending the last por¬ 
tion of an outlay; while the average gross returns serve for ^ calculation 
of avemge utilizations and the like. Hie writer then s^ves a mathematical 
formula showing the relation between the two vahiffl, and demonstrates 
further that the total gross returns may be espressed either as a product 
of the average gross returns by the number of portions of the outlay, or as 
the sum of the limit gross returns. 

After having inti^uced the notion of “ limit gross returns in cash ”, 
he arrives, with the help of integml and difierential calculus and on the 
basis of limit gross returns, to a mathematical expression for the total cash 
gross returns for a given outlay. He thus shows “^t the gross returns may 
be considered as a function of the outlay. 

Under “ utilization value ” (Gebcauchswert) of a means of production, 
only the cash net returns value is to be understood. Hiis is obtained by 
subtracting from the increase of the cash gross returns the cost of the 
greater quantity of means of production used or of the further increased 
costs of production. It is an error to designate the utilization or the cash 
gross returns as the ** utilization value ” of a means of production, os 
hi^ gross returns and a higher utilization lead to a utilization value of the 
means of production only when there are net returns. Hiese however 
depend to a great extent upon the cost of producing the means of production, 
Kor can any money value determined indirectly for any non-market- 
able means of productioa be called utilization value, j^om the above it 
appears that t^ cash net returns value a certain quantity of means of 
production may be directly calculated with correctness by a variation 
experiment only when the variation is possible without alteration of the 
other factors which take part in the production. Hie correct calculatiou 
of the cash net returns value of such quantities of means of production, 
without which there cannot be any productioo, for instance the total quan¬ 
tity of meadow hay supplied as principal food, is theoretically quite out 
of the question, as in this case every experinimt of variation on the total 
quantity is impossible. In order to ascertain the limit of intensity only 
cash net returns value of those portions which are near the supposed 
limit of intensity need be calculated. Hie writer then explains the notion 
< 3 i. Ihe ** limit cash net returns value ” (grenz-geldreiuertmgswertes), or 
briefly “ limit value ”, which represents the increase of the cash net retumas 
obtained by the Isist portion of the outiay, and he c a l culates this also on 
the basis of the " limit gross returns. ” 

Hie limit of intensity can be rigorously established in flguxes only fbi 
means of production the cost of produdug which is known, Hus is not 
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the case ^th those iimarketable meajos of production used as the basis of 
production. With concentrated foods and dieniical manures the precise 
limit of intensity stated in figures plays an impoitent part. The use of a 
means of production for agricultural produce has reached tiie economical 
limit oi intensity when it attains that point at which the cash net returns 
are at a maximum. In order that this should be the case all those portions 
which still have a positive limit value must have been employed; at the limit 
of intensity there is the one whc«e limit value = o. When therefore it can 
be ascertained at what stage of the outlay this portion is situated, the 
limit of intensity will be given. This stage of the outlay is then calculated 
by the writer by means of the cash gross returns and cash net returns values 
of the portions of outlay, and in ths way he finds a formula for the exact 
calculation of the economical limit of intensity of the outlay. 

Lastly, he determines by means of an e:q)eriment of Schneidcwind 
on manuring st^r beets with nitrate of soda, and one of Kellner on millr 
yields as affected by increasing quantities of ^der, the limits of intensity 
of the outlay on manures and on amceotrated foo^ respectively, as they 
result from these variation experiments. 

407 - The Profitableniess of Hoed Crops. 

Saicuwc, B. Die Rentatdbtat des Hac^fracblbaaea. — Fvhhngs LandanrtsekafUldte 

Zethmt, Year 62, Pait pp. iJs-zaS. Stattgart, PdmiBty 15, 19x3 

The writer endeavours to show in this paper that it is possible by means 
of the inductive statistical method to find the most suitable organization 
and degree of intensity ior the most varied conditions. In order to cal¬ 
culate the intensity of labour in the farm he values the perrantage of the 
acreage devoted to meadows and fora^ plants at %, tihat taken up by 
grain crops at i, and that occuiued by hoed crops, which are the most 
exacting, at 3. In this manner he obtains a figum whidi represents the 
intensity of cultivatiod (Anbau-intesitats-zahl) characterirang a farm (i). 
He calculated this index number for all the farms he examined, then he 
arranged the farms according to these indices and observed the results of 
the farms in connexion with this order. The material for this work was 
taken from the book-keeping records of the German Agricultural Association 
(Deutsche I^dwirtschaftsgeseUschaft) and the Book-ieeping Bureau of 
the chamber of Agriculture of the Province of Silesia. Only those famis 
were considered in which conditions allowed of a reduction or increase of 
the area devoted to hoed crops. 

A superficial observation of the farms arranged according to the above 
index sh^ what far-reaching differences are caused by altered intensity 
of cultivation (see Table I). 


(z) If for uuilaaoe 25 per cent, of the total acreage Is devoted to meadow and forage 
35 per eent. to ({tain and 50 per cent to hoed cropa, the index number ot die 
Inteofllty of cultivation will be 33 XH* 4'*5 X * + 3 o X 3 i *7 3 . 
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Tabi,e T. 
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Inteieet 

per 

cent 

i 

Gross 

retnms 
in percent 
of vBlne 

Net 
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‘leK 

Bztensive 40 ... . 

103 

£ 8 d 

28 3 5 

£ s d 

15 7 

£ s d 

4 3 4 

2.76 

14.8 

18.7 

Medltun 37. 

122 

28 ig 3 

I 7 I 

576 

4.65 

18.5 

23.2 

Intendve 40. 

141 

34 6 5 

I 13 9 

6 10 II 

4^1 

ig.i 

25.8 


Accoidiag to the above, the greater economical utility of hoed crops 
over forage crops in regions in which arable lard predominates can haidly 
be doubted, for with extensive farming (much lard under forage crops and 
meadows) the gross returns are £2 ys yd per acre less than with intensive 
farming. ^Ehat these results are not to be attributed to the better condi¬ 
tions of the growth of plants, but chiefly to the increase of in ter sity, is shown 
by the figures of the Iwt column but one: £100 worth of properly yield with 
extensive fanning only £ 14.8 gross returns, while with medium intensity 
these reach £ 18.5, and even with an increasing value of property still 
greater gross returns (19.1 per cent.) have been obtained. 

The greater intensity of farming brings also a considerable advantage 
from the point of view of private economy. 

The group of farms tmder extensive culture bears a qtiite inadequate 
interest on t]^ capital engaged, namely 2.76 per cent., while the more 
intensive group yields upwards of 4 per cent., and the most intensive almost 
5 per cent. But the farmer requires also interest on his worldng cajdtal, 
at least 6 per cent. 


II. 
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4 7 
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4 XO I 
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1 7 X 
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*5 13 ” 

HB 

6 XO 

X 14 4 

I 13 9 



The returns of extensivdy cultiTOted farms (see Table H) reach but 
little over one half of the interest required, in the wic H i x Ttn gtoup they 


























RURAI« ECONOMICS 


631 


are not far from it, wliLle in the most inlersivdy farmed groups an almost 
adequate interest is attained. I'o this it might be objected that these 
r^ults are due to the feet that the properties ^ the eztensividy cultivated 
group are valued too hi^ in comparison to those of the other groups. The 
writer mamtaius that he is justified in believing that the valuatioD of the 
various groups is correct, when the average result of large avemges in the 
various groups is the same. In order to show that su^ is the case with 
the nmterial tuider discussior, he distributed the ferms irdependently of 
their previous grouping into three groups according to the hdght of their 
net returns taken as a basis for the land-tas: (Gnmdsteuer-Reinertmges): 
a) low, h) medium, c) high net returns as basis for land-tas: (seel^ble HE). 


Tabi,e III. 



Net retnnu 

faaiii for 

land tax 

Number 

of 

famiB 

Total nalne 

permue 

! 

Netretoma 

per aoe 

mteieBt 

petoeol 


8 d 


£ s d 

£ < i 


a) low. 

3 « 

31 

20 S2 8 

17 I 

4.S4 

b) medium. 

7 * 

34 

28 X9 3 


4.28 

d) liigli. 

12 9 

3 * 

40 I 5 


4.02 


The range of interest, 0.26 per cent., is so small that it may be com¬ 
pletely neglected. A further of the reliable nature of the results 
is in the ratio of net returns to gross returns : in the extensive ferms the 
net returns are less than the part of the gross returns, while with 
increasing intensity they become more than a quarter of the latter (Table I). 
The author has also tried to test the trustworthiness of the restdts by dbeck- 
ing the figures according to the rule of probabilities. 

He then divides the 117 farms into progressive groups by coUecth:^ 
41 farms in the first group and then successively removing the first farm 
from it and adding the one on the list following the last one of the group; 
he thus obtains a series of 77 groups each of which represents the averages 
of 41 ferms, the first being the group of most extensive farming and the 
last of the most inteusive — hfitscherHch’s method. This table also, which 
shows the progress of developm«tit not influenced by arbitrary divisiou 
into groups, confirms the correctness of the results by the regul^ty with 
which interest and gross returns increase with the intensity of cultivation. 

In order to make sure that the results can be generalized, the writer 
discusses from theisame point of view the ferms connected with the Book¬ 
keeping Bureau of the Chamber of Agriculture of the Province of Sil^a 
for 1907-08 and 1910-11. Here also the same facts are observed. The 
intensively ailtivated farms yidd 4,88 per cent interest, which is 2.30 per 
cent, more lhau that of the extensively cultivated farms. The writer 
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therefore considexs that it is not advantageous to oigianize on extensive 
lines where intensive culture would be suitable. 

A secQod question arises : Does an intensification of culture in exten¬ 
sive organization promise success? (i). 

In order to answer this question a table is given (Table IV) showing 
the interest yielded by averages of 117 farms, divided within the usual 
groups of degree of intensity also according to the amount of outlay. 


Tabu® IV. 




Uedtam lateBStve 

Intenalve cnUiTatlan 
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4*40 
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Only those extensively cultivated farms which limited their outlay 
show a satisfactory rate of interest approaching 4 per cent., while with the 
increase of the outlay the profits diminish considerably. This effect of 
increasing expenses is in nowise oteerved iu the more intensively culti¬ 
vated groups, thou£^ here also the farms with the smallest outlays were the 
most pxofiteUe, !From the above it is also seen that it is not a question 
of hi^ gross returns in themselves, but of high gross returns together with 
the lowest expenses. 

In the group of extensively cultivated farms those with a low outlay 
show in compaxison to iheir gross returns high net returns, which allow 
them an almost satisfactory rate of interest. But the gross returns in 
percentage of thdr value axe strikingLy low. Trom the point of view of 
public economy, these farms perform their duty only very imperfectly. 
When they attempt to do this better by increasing their expenses, their 
profitableness suffers (see Table V). 


(x) Gemutn coonondsis caU intenalTe cattureln extenslTe organiieatioa, the enqploynteiit 
qI nqidi capital asid latxntr on tbe crq;» caltlya^; tmt crops axe cihoaen, whldi, taken 
aliKdiitelr, reqote but Bttle capital and labour, as tor Instance: meadows, forage crops 
and cereals. (Jfd.). 
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Tabi^b V. 



Bxtentlve 

ICedfaun j 

Intensive 


Netietxuns 
pet ceat. 
of glOM 
tetnma 

OlOK 
telimis 
percent 
of value 

n^tctoms 
per cent 

of gtOBB 

percent, 
of value 

Netxetuxns 
per cent 
rf grow 

Qtoes 
letnnia 
per cent, 
of value 

I/Ow outlay.... 

33-5 

II.9 

30.9 

18.9 

34-9 

17-5 

M^um „ ... 

14.6 

16.3 

195 

19.2 

22.5 

19.5 

Hifiih . 

13.2 

^59 

259 

18.9 

22.9< 

19.8 


If the extensively cultivated farms ate grouped on Mitscherlich^s 
method according to increasiDg e3q>enses, the rate of interest sinks at once, 
and from 3.97 per cent, descends to 1.99 per cent. The capability of in¬ 
creasing the crops with extensive organization can therefbm only be lim¬ 
ited. In order to afford a further proof for this statement a measurement 
of the total intensity has been made in the three groups of different inten¬ 
sity of cultivation by means of a score in whidi from one to three points 
were ^ven to each of the following: Intensity of cultivation, amount of 
cash outlay, amount of live stodr and amount of dead stock. Table VI 
shows the interest obtained for the various groups. 


Tabbb VI. 



Xiov totol 
Istenalty 

total intensHy 

TWgh total 


per cent, 

per cent 

’ pet cent 

3 %rtcn 4 ve culttvatiou. 

4.*7 

3.64 

2.46 

Medium InteusiYe cnllivatlau. 

3-53 

4.44 

2.99 

lAteuBivc cultivation. 

3.96 

6.15 

5.24 


From the above it is seen that extensive cultivation allows only of 
a low total intensity, that also with medium intensive cultivation the in¬ 
crease of the total intensity is possible and suitable only to a certain degree, 
as in this case the farms with the highest total mtensity yield the iosufB.- 
dent interest of 2.99 per cent., and that only the intensive group affords 
the greatest play room for the increase of intensity. The motto “ Exten¬ 
sive organization with intensive cultivation ” is only justified in the sense 
that in a farm the intensity may be diminished by laying down pastures 
and the amount of labour and money thus left free be applied to the fidds' 
in the form of mote intensive working, etc. Forage cn^ and meadows. 
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even mtli the most careful farming, do not allow of such an intensive cul¬ 
tivation as hoed crops. The more suitable intensive cultivation is from an 
economical point of view, the less may the organization be extensive. 

The writer next raises the question whether from the above results 
condusiops may be drawn respecting the most advantageous intensity 
of caltivation according to the kind of seal. In order to answer this he 
arranged the farms in the three groups of different degree of intensity accord- 
to the net returns taken as basis for the laud tax (Grundsteuei-rein- 
ertrag) and according to their total value. The results are shown in 
Table Vn. 


TABI.E VII. 



?r<Mn the above it is seen that the farms with high net returns taken 
as basis for the land tax or with a high total value combined with exten¬ 
sive organisation yield a remarably low rate of mterest; 1.59 to 2.27 per 
cent. CSonsequently the better the soil the less promise of success is hdd 
out by extensive organization. 

lie writer observes that the increase of live stock is no reason for the 
limitation of hoed crops, as every sugar beet farm where the cultivation 
of beets is economically advisable, is practically equal to a forage farm for 
the feeding of cattle, owing to the abtmdant masses of forage afforded by 
the beet residues. 

In order to test the effect of the increase of intensity upon poor, aver¬ 
age and good soils, the farms, in groups according to the intensity of cul¬ 
tivation, are arranged on Mtscherlich’s method and show that both on 
poor and on medium soils tiie cultivation of plants usual to a more intensive 
cultivation affords a better interest on the capital employed : 3.10 to 5.37 
per cent., and 2.44 to 4,61 per cent. The development in farms with the 
best soils takes the form of a curve in the following direction: 4.22—4.71 
— 5 ‘ 05 — 5 *x 6 —4-9I-~4*67* Bieie the optimum of inteusiveness has probably 
been passed towards the end of the curve. 

In oondt&ion the writer emphasizes the fact that the superiority of 
hoed crops, in so far as they are represented by st^r beets, appears in so 
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great a degree oauly owing to the present prices of sugar, and that with the 
fall of these it is liable to diminish. On Ihe other hand, the increase in the 
price of labovir will probably be neutralized in the future by a relatively 
equal increase in the prices of agricultural produce such as cereals and live 
stock* 


408 > Three Tean^ Betonu ol the Cooperative Aasooiation’s Paiture at 

Klemmflhliiigeii in Anhalt. 

Bnxz, O. Dreij&litlgc StgebtilBK der Gcnosensdiaftsweide KlrfnmahUngen in Aniialt.— 
LandairtsehaflUehe Unuchau, Year s. No. 7, pp. Z33-X35. Megdeborg* Febrtiaty 14, Z913. 

The Grazing Cooperative Assodation of Eleinm'fihlingcn, which was 
established in 1909, rented 29 acres at £3 3s. 6 d. per acre as pasturage 
for young cattle. 

"Hie pasture was divided into three almost equal divisions surrounded 
by a bar^d wire fence and provided with a wooden shelter and drink¬ 
ing troughs. The cost of making the pasture, etc., was as follows: 

£. ». d. 

I. Making the paBtuze and compenBation for existing oops. 14 4 2 % 


а. Seed.35 10 5 

3. Chemical fcrtiliaets . 33 i 

4. Fendng. 65 I4 4^ 

3. Shelter. 23 X5 9^ 

б , Ddnking-trodghs.— 33 3 

7. Wages o( aztiaans... 3 ii -» 

8 . Wages of other petBooB. zo 7 8 


Total cost . . . 176 z8 — 


The pasture was usel on Iday 6, 1910, after a crop of grass worth 
£48 had been taken from one enclosure. 

On April 25, 1911, and on April 23,1912,1.6 head per acre of young 
cattle with a live-weight of fr^ 245 lbs. to 267 llw. per acre, were 
tuned in. The pastnie in 1910 famished 7000 grazing days, or 238 gra¬ 
zing days per acre ; in 1911, a year of scarcity, ^y 5430, or 185 
grazing days per acre ; in 1912, 7310 or 248 grazing days per acre. 

The expenses of thr^ years work out as foUows. 


Veta* Bxpeaaoi 

X 9 IO 

£. r 

d. 

£. 

X91X 

7 . d. . 

£. 

X91* 

s. 

d. 

X. Sent . 

93 * 

0 

93 

2 0 

93 

2 

0 

2 . FertOisera. 

24 Xo 

0 

30 

17 3 

*4 

10 

0 

3. AmortiBatian of capital expoded (xo % 
on £176 x 8 b.). 

X 7 X 3 

9 % 

*7 

la 9 ^ 

17 

12 

9 H 

4. Interest paid . 

7 I 


6 

7 3 

3 

14 

8 

3. Wages . . . 

a 14 10% 

3 

14 1034 

3 

13 

6 

Total ontlay . * . 

£x 43 0 

9 % «IS 3 

14 6 £144 

X 2 


The cost of a dasr’s gza^ng (allowing for 
the hay cnip of 19x0) was thoB . . 


3 . 3 <* 


6 . 69 d 



4 . 7 X‘* 


xo 
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409 - Native Lalboui in Tunis. 

CasNBvAitD, W. lia maln-d’oettvxe agricole indlgioe es Tiuiisie. — La Rome des 

Coloru de PAfrique du Nord, Year II, No. 7, PP- X03-Z06. Algiers, February 13, 1913. 

The ntunbei of native agricultural labouieis in Tunis is estunated 
at 220 000. If the native remains a whole year on the same farm, he re¬ 
ceives a monthly wage of from 32s to 44s according to the district and his 
age. The day’s wage, at ordinary times, is from is i to is 3<2, but 
at harvest, it rises to 2 S or 2S 2i. On the estates of the native pro¬ 
prietors, the native labourer receives, in addition to his keep, a yearly 
wage of about £8 to £12. Very varied contracts are made betweeji em¬ 
ployer and labourer according as the latter is employed as shepherd and 
cowman, in the cultivation of cereals, or in growing fruit, this being mostly 
olives. A shepherd is usually entrusted with a flock of from 100 to 
150 sheep and goats ; in the spring, the owner provides him with an assis¬ 
tant. The shepherd’s wages are about one tenth of the animals bom, 
about £2 worth of dothing and 6 to 8 cwt. of barley and wheat. He is 
responsible for all losses which he cannot prove to be due to dicumstai^ces 
be3?aad his control. The wages of the cattleman are calculated accord¬ 
ing to the number of animals over one year of age and reach per head per 
annum, according to the size of the herd and the custom of the district, 
from IS 6<2 to 6s 6^. 

In the so-called Khammessa Contmet the labourer (Khammes) lakes 
over from the landowner 20 to 35 acres, according to the fertility of the 
land, for growing com. The landowner allows the labourer the use of a 
pair of oxen, a plough, and the necessary seed-coin, and provides him with 
aU that is required for the support of himself and his family. As wages, 
the laboiuer receives the fourth or fifth part of the harvest. It is difficult 
to reckon the annual earnings of sudi a man, especially if the terms of the 
contmet permit him during his spare time to work on a ndghbourii-g es¬ 
tate. The writer estimates his annual wages at £16 to £20. 

The Buropean colonist sometimes gives the native labourer only half 
the seed-coin and a helper only at harvest time, so that the latter has to 
provide Ms team and iflou^, or he gives Mm a small sum of moaiey in 
adition to everything wMch is necessary for Ms work. The laboiirej 
now more generally daims half the cfc^ as Ms share. It is rare for the pro¬ 
prietor to pay by the piece, for in this case the quality of the work suffers. 

The work con.tracts affecting the cultivation of vegetables in the ir¬ 
rigated districts are also very various. If the labourer is given the use of 
tl^ animals necessary for drawing water and a small sum of money in ad- 
dittion, he bears aU the working expenses and receives, as part of Ms 
wages, half the net yield. If the labWer does not enjoy the ffist two ad¬ 
vantages, the landowner has to pay for the hoeing and only receive a quar¬ 
ter of the gross yield. If the owner is able to supervise the market-garden, 
it is advisable to provide the native with better seed, a complete set erf 
tools and the requisite manure, because the net gain for a capital of £80 
to £120 thus laid out, amounts to about £60 to £100. 
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In the case of the so-called Mgharsa Contract, the owner gives the la- 
boarer a p'ece of uncultivated ground on condition that he clears it of 
bushes and weeds and plants it with s specified kind of fruit-tree (dive, 
almond, fig, eta). The labourer receives as wages, when the trees begin 
to bear, hah the fruit crop. If the owner does not wish to appropriate his 
share, he can make a further contract with the labourer (MoucahaU), 
according to which the latter undertakes the further care of the plantation 
and receives for this two-thirds of the whole crop. If the ground also beans 
intercalary crops, the labourer recdves four-fifths of the produce. 

4x0 - Agricaltaral Book-keeping in Anifatia. 

1. Sltzang deg Zeatialkamitces cor Verteeittmg der Bachstdleaergetnisse. — O^Umich^^ 

sche Agrar-Ze%tUH<>, Year IV, No. 6, p. 65. Vienna, Fdruary 8, 191a. 

2. PosTBLi, A. Wle scdlea die Mittelzor Erhaltung der Bocbslellen aufgebradit wetden? 

Ibid., pp. 61-63. 

Agricultural book-keeping bureaus are at present in operation in the 
following parts of Austria: Lower Austria, Upper Austria, Styria, Salzburg, 
Carinthia and Tyrol, also in the district under both sections of the 
Council of Agriculture (Landeskultuirat) for Bohemia and Momvia (the 
bureaus in the German section are in course of being established), in 
the Bohemian portions of Silesia, and in Cmcow, Lembexg and in the 
districts of the Ooundl of Agriculture of the Bukowina. The work of 
these book-keeping bureaus consists in the accurate keeping of the books 
of over 1200 estates of different dze. 

The " Zentralkomitee zur Verarbeitung der Bnchstelleneigebnisse " 
in Vienna, which has hitherto only been occupied with establishing new 
book-keeping bureaus, and working ont tmifonn regulatiors for the in¬ 
tercourse between these oflSces and the farms connected with ihem, wifi 
now turn its attention to working up the data which have been observed 
in the case of the different estate, their total profitableness and the 
cost of productiou, and will consider them under the headb of: Crown- 
lands and their natural spheres of production; the economic position of 
the form and its relations to factories; the mutual relations of the 
parts, i. e. whether the various portiems are contiguous or scattered; further 
the dhief source of income (cattle breeding or agriculture), the principal 
crops grown (cereals, roots, fodder, meadow, etc.), the intensity of the 
farming, the technico-commerdal side of the fanning and other important 
points of view. 

In this way, it will be possible to bring single cases into their 
original connectioo with the whole, and at the same time to obtain an 
esx^ellent picture of the condition of agiicultare throughout Austria. 

The principle aim and the sine qua non of the success of an agri¬ 
cultural book-keeping bureau is not only to keep correct accounts 
of every event taking place in tihe farm, but above all, the power of 
draxriug correct conclusions from the bo(^ which enabbes it to give 
good advice to the farmers so that they can avoid insuccess and obtain 
the largest possible return from the property under the circumtauces. 
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The 119 membeis of the Book-keeping Bmeau of the German sec¬ 
tion of the Moravian I/andeskultiirat send to the bureaus every week a 
detailed report of all the events of the hinn. Three persons are employed 
in registering and entering these reports. 

One person is entrusted with the whole correspondence of the Bureau, 
two dose the accounts and balance the ledgers, while one works up the 
statistics of all the farms from a politico-commercial standpoint. The 
last-mentioned, but most important person, is the Bead of the Bureau, 
who after the accounts have been done aud the balances struck, reckons 
the cost of production and draws up the final reports in which the 
written economic advice is given; he further also visits the different 
farms and thus keeps in personal touch with the proprietors. The ne¬ 
cessary funds for carrying on such a Book-keeping Bureau amount, ac¬ 
cording to the estimate for 1913, to £392 i8s. 

This sum is apportioned in the following manner: 


X. Salaxles of nffiwAto and aadstanfs .... 

£ s d 

2. Cost of actnal necnsitiM and of pnUicationt 

3. Cost of establishing oounes of inatrochon . . 

. . . 109 16 4 
... a8 C 2 

total 

. . . 392 18 0 

These expenses are coveted by: 


1. A giant frou the Hmistiyof Agncoltuieof . 

2. the local gtant (tf.. . 

£ f d 
. . 83 5 2 

3 MeUbers’ ooatilbatioab.. 

20 19 ^ 

4 Shares of the State and local grantb . . . 

. . 257 b 10 

total . 

. . 392 18 0 


The German section of the Moravian X/andeskultunat devotes to the 
support of its Book-keeiang Bureau 3.5 per cent, of all the grants 
whi^ it receives from the State and the local authorities; and the 
Minister of Agriedture has recognized the ri^t of using a part of the 
grants for the maintenance of Book-keeping Bureaus. 

In the opinion of the writer, it would be a mistake to offer fermeis 
compensation for the expenses incurred in making the weekly returns; 
the small trouble entailed by these weekly reports should be fully com¬ 
pensated by a conviction of the great value of accurate book-keeping 
and by the calculation of the cost of production. 
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AGIUCCI,TURAI, INDUSTRIES. 

41Z - Extract from the Report of tiie Swiss Dairy Institnte in Berne DAIKTINO 
for the Tear 1911 . 

BuBSi. Aub deni Tdtis^eitsberidit dei SchweixeriBchsn mildiffirtsdiafUldien Anstalt 

Bern fdr 1913. — LandairtschafUnch,^ Jahrbueh d» Schads 1913, pp. 469-491. 

Bern, 1913. 

I. Sfudtts OH cheesMudkiHg. — Investigations of the cuiding process 
show that, when the time of coagulation is short, the amount of para¬ 
casein produced is more than when it is prolonged. The writer now 
raises the question whether the production could be increased, without 
detriment to the quality of the cheese, by reducing the coagulation 
time. Experiments made in order to find an answer to this query prove 
that the amount of cheese can be increased 0.3 to 0.4 per cent without 
detracting from the quality of the cheese, if the separation time is 
reduced by one-third. The writer therefore concludes, that in cases 
where a firm curd is required, this can be attained by shortening the 
curding time. 

II. Determination of the solids in milk — As the direct determi¬ 
nation of the solids in milk is not efEected everywhere in the same 
manner, Dr. Burn made experiments to ascertain which of the methods 
used produced the best results. These latter were attained by the 
simplest method, which consists in heating 5 cc. of milk in a flat 
nickel dish in an ordinary desiccator at lOO® C. until it reaches a con¬ 
stant weight. 

ni. The effect produced upon the Schardinger reaction by the cooling 
of milk. *— Several invesiigators have maintained that the Scharding 
enzyme adheres to the fat globules. The writer says that, if such is 
the case, the fact of the fat of the globule in the milk being solid, or 
in a liquid condition, is possibly not without effect on tte enzyme 
actioi\. This supposition h^ proved entirely correct as is shown by the 
foUowir^ summary of the experimental results. 

If the Schardinger reaction is carried out with fresh milk which 
has been cooled for one hour to at least lo** C., discolomtion occurs 
many minutes sooner than in the case of the same, but unoooled, 
milk. Cooling down to freeing point produces no further difference. 

The alteration in milk which is cooled for an hour is detected by the 
more rapid change of colour on carrying out tihe Scharding reaction, 
and can be partially removed if the milk is again heated to about 450 C. 
immediately on the conclusion of the coding period. The condition is 
more stable, however, if two hours are allowed to elapse (reckoned from 
the banning of the oodin^, before the milk is again heated, 

IV. Expmmmts in the reducing effect of cows’ milk — The writer 
maintains that the actual reduction process is hdndeied, not only by . 
the mdecnlar oxygen above, bnt also by that present in the reagent; 
further that on heating milk, reducing substances are produced, which 
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tinder some drcamstances counterfeit others which are absert. In conclu¬ 
sion he states that when milk containing many bacteria and which has not 
been heated is used, the Schaiding reaction at 45® to 50® C gives no con¬ 
clusive evidence as to the amount of enzyme present, for its reducing 
effect is masked by bacterial activities in the same direction. 


413 - The Alpine Daily industry. 

W 3 sibmit\»daaSt anf dea Alpen. — Ahpmtftsehafthche ilonatshlatter. Year 47, No. a, 

pp. 40'5I- Solothnra, Februaty 15, 1913. 

A. Milk yield. — During the last ter years, the keepirg of milch cows 
has OP the whole declined on the Alps, although the number of young 
cattle there has increased. Thus in 1864, there were in Obwalder, on 202 
alps 5 8^ cows, while in 1902; there were only 4166 cows 011 290 alps ; 
in 1864 in the Grisons, the number of cows or 596 alps was 28 8^ with a 
milk yidd of 2139 955 gallons ard in 1909 the number of cows on 822 alps 
was only 26173 and the milk yield 2 3^ 221 ^iHons. 

The Alpire Statistics for 1911 ^ve the following figures regarding 
the dairy industry throughout Switzerland : milch cows, 180 564; average 
grazing time, 91,3 days ; total of grazing days, 16 485 493; amount of 
milk, 25 423 900 gals., thus the milk yield per cow and grazirg day is 6.16 
quarts, as against 5.30 <^rts in 1864. If the goats* milk, 3 269 818 gals., 
is added to the cows' milk, the total milk yield of 28 693 718 gals., taken 
at about 7 ^per gals., represents a round sum of fS86o 000, 

B. UUKzation of Milk and Alpine Bookkeeping. — The writer shows 
from some examples that wherever boofckeepirg is accurately practised 
in the Alps, the net profit per gallon of milk l»s greatly increased, for 
only by an accurate system of bwkkeeping, car milk be used in the most 
remunerative way. While in districts where the old dairy system prevailed, 
the net price i»r gallon of milk was from 4 ^ to 6dl, the collective and co¬ 
operative dairies with modem conveniences (at Davos a funicular railway 
h^ been made for milk transport) obtained a price of 9^ to lod per gallon. 

C. Dairy products. — The chief work of the Alpine dairies is the ma¬ 
nufacture of whole milk cheeses, skimmed milk cheeses and butter for the 
market. But in many mountain districts, in spite of the high fat conient 
and rich taste of the Alpine milk, the dairy products are n ot of first quality, 
* 3 ^ is ofteii due to the want of a properly instructed staff and the primi¬ 
tive arran^ments, apparatus and buildings. Sir^e dairies do not possess 
the te chnical means necessary for the production of goods of the best qua¬ 
lity. A farther evil is that the butter is stored up in the herdsmen's huts 
and rnade into cooking butter, which is a cause of much loss to Alpire 
dairies. The Alpine statistics of the Grisons g^ve the yearly out-put of 
butter as 693 000 lbs.*, of this about two-thirds, i. e. 46a 000 lbs., is stored 
and then mdted down. 

Btesh Alpine butter fetches on an average is 2d. per lb.; thus the 
stored butter, if it had been used fresh, would have been worth £26 950, 
The average value of stored butter in autumn is only ii so that the 
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462 000 lbs. are only worth. £22 137, which is a loss of £4 813. In additiot^, 
the butter loses 5 per cent. 011 melting and therefore in value, so that the 
total loss is £6 160. 

413 - The Maniilaotnie oK Cheeses in the Grisons hroin Skimmed Cow’s 
Milk and Whole Goat’s Milk, and the Utilization of these Milks 
in Gennany. 

Kbaeurr, H. Zur Fngc der Berdtuag von KSseaus Ruh-Magermilch nnd Zlegen-Voll- 
mlldi in Graubflnden tind ihrc Nutxanwcndung attf deutsdie VerbftltniBse. (Nadh hinter- 
lassenen Mannskripten von Brunn voo Neetgaards). — MUUUunsan dtr Dtttivhm LtmA- 
wirtschafts-Gesdlschaft, Noa. 6, 7 and 9, pp. 84-87, 103—105 and 149-131. Berlin, Feb¬ 
ruary and March 19x3. 

lu the Bflnden Alps (Switzerland), where the high Alpine pastures 
with their countless ravines support few cows and many goats, the 
scanty population and steep Alpine paths make the manufacture of 
whole inilk cheeses a difficult matter during the grazing season; for this 
reason cheese are made from slummed cow's milk and from whole goat’s 
milk. 

The writer has investigated to what extent the milk is utilized in 
these two products, and chose for observation alps with a southern ex¬ 
posure and soil rich in lime. On these were pastured during the grazing 
season, from June 20 to September 20, 45 cows and about 40 young 
.cattle, with 60 goats; 3120 gals, of cow's milk and 598 gals, of goats 
milk were made into cheese during this time by the 7 partners. The 
total gross yield was as follows: 

£ s d 


I i7a.6o IbB. batter. 58 i 9 

a 389.40 lbs. cheese . 44 6 7 

499 gals, buttermilk ........ a 14 o 

a Toa gaUi. whey. 4 17 4 


Total . , , . £ 109 19 8 

One gallon of milk therefore produced a gross return of y.ogd. If 
the value of the butter, buttermilk and goat’s milk (598 gals X 7.09^ =* 
£17 14s 2d) is subtracted, we get the gross return of theskiiiuned milk; 
this is £109 19s 9d— (£58 is gd £2 14s od+£17 14s 2d) = £319® lod. 

The gross return of the whole Goar’s milk is therefore £58 is 9d -f- 
-H £2 14s od + £319s lod = £92 5s yd. 

The cost of woridug it up was o.56d per gallon or £7 6s 3d for the 
total cow’s milk; thus the sale price ttie whole cow's milk was 

^ ^ ^ ^ ** 6.52<%)er gallon. If the whole milk is to be used 

in the -^ey, it fetches thus 6.05d per gallon. 

The high value of the cow’s milk is to be attributed, partly to its 
high butter conteut, partly to the increased price of butter in summer 
arid to the increase in the value of the cheese, owing to the adnrixture 
of goats milk. The writer calculates that one gallon of skimmed cow’s 
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milkwhen mixed with goat’s milk, is worth about o.62df more, and one gal. 
of whole cow’s milk when mixed with goat’s milk is worth about 0.49^ 
moie than when cow's milk only is used for making skimmed milk dieese. 

It is very important for making such cheeses that a certain amount 
of goat's milk be available, for the cows give most milk at the beginning 
of the Alpine season, but the goats are not in full milktUl 5 or 6 weeks 
later; therefore in order to make cheeses of equal quality at the be¬ 
ginning of the season it is necersary to add whole cow’s milk. 

At the end of the Alpine season, as the amount of goat's milk added 
most be relatively larger and the price of butter has risen, the skim¬ 
med milk must have more cream removed. 

From these facts, the writer amdttdes that goat’s milk could be 
used for cheese-making in some parts of Germany. Through employing 
mixed cow’s and goat’s milk, the quality of skimmed milk cheese could 
be improved in Germany, the skimmed milk could be turned to better 
account, and a large amount of milk protein utilized as a food for the 
people. 


414 - On the pPoime Asnimed by PhcMS^honis and Oalohun in Uilk 
Casein. 

Jixstojsx, Snr les formes que le Plmsphore et le CaMtmi atfectent (Jans la CaBtine 
da lalt. —Amiatas de PInsttM NaUoml >4 Series *, VoL XI, Part s, pp. 313, 

233 . Paris, 19x3 

These fotur series of analytic researches aim at showing that a 
portion only of the phosphorus (about half) occurs as a phosphate, pro¬ 
bably tricaldc, while the other entem as phosphoric add into a combi¬ 
nation, whidi can be hydrohsed by alkalis. As for the excess pnlpiifm 
left over from the formation of caldum phosphate, it nentxalizes the 
acidity of the casein, but this neutralization is only partial; for rao ^^in 
can be made to absorb mpre.than 7 per cent, of caldum, in the same 
manner as it will absorb aluminium, zinc, etc. It is probable that the 
caldum phosphate is itself broken np by this addity, for caldum ca¬ 
seinate can ^ be saturated with phosphoric add without the liquid be¬ 
coming turbid i. e. without the deposition of the phosphate formed. It 
is equEiUy possible that calcium phosphate is soluble in caldum caseinate, 
fox the casein predpiteted by rennet is cntixdy soluble, without any 
deposit of pho^hate of lime, in ammonia, or even in concentrated 
lesordne. 

The writer concludes that phosphoric add and pfllrinTn form 
three groups of mineral elements; i) caldum combined with the add 
h^oxyl; 2) caldum phosphate, probably tricaldc, and 3) jtophoric 
add retained by the protein molecule and capable of being detached by 
hydrolysis or saponification. 

The study of the sulphur contained in the casein molecule will he 
the subject of a further communicatiaa. 
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4x5 - The Jerked Beef Indoiiry in Argentina. 

SXCHEXJSX, JTTAN S. Indnstiia aeladerU m la Argmlina.--J?oM» Minuierio ds Agri- 
euUnra, V(d. XIV, No. 9, pp, 986*1009. Bnenoa Aires, 1913. 

It has often been objected agdnst salted meat that it does not offer 
sufficient guarantee from a hyj^enic point of view. According to the writer, 
nothing can be more erroneous in the case of Argentine meats. In that 
country the “saladeros ’* are sumitted to continuous sanitary survriBance ; 
to such an extent that the inspection fees together wth the duty on salt 
(9s. per ton) and the provincial taxes (4s per head) weigh heavily on the 
industry and contribute to hinder its full development. 

Preparation of “ tasajo ”. — The animals whose flesh is dried are of the 
native type (“ criollo "), bred in the open and their average live weight is 
920 lbs. The amount of dry meat they yield varies from 136 to 235 lbs. 
The sanitary regulations which govern the industry and which provide 
very severe penalties against transgressors, allow nothing but salt to be 
used in the industry. Only Cadiz salt, which is very pure, is used. Of 
recent years some works have begun to use mantas (the muscular mass 
from the jaws, the neck and the ribs up to the hip bone) for the preparation 
of dried meat, and “ postas " (the mass of muscles freed from bwes of each 
limb, for canned meats and extracts. The animals, after being inspected 
by the veterinary surgeon, are slaughtered, bled, &yed, and quartered, 
llie “ inantas " and the quarters are freed from tihe excess of fat and cut 
up in to pieces of more or less uniform size. The flesh is sometimes washed, 
but as a rule it passes at on oe through one or more (genemlly three) vats of 
brine; it is then stacked with salt into heaps about 10 feet bi^ The 
stacks are undone every day. The meat is hung in the sun for 7 or 8 hours 
and the stacks are remade in inverse order. The process lasts from 12 
days to a mouth aocoidiug to the weather. “ Tasajo dulce " is not so 
salty as the other and is dried in an esiccator. 

The drymg of mutton has also been attempted, but hitherto no method 
has been found for freemg the meat from its characteristic odour. 

In the provinces of Salta and Jujny “ Chalona " is prepared ; this is 
dried and salted mutton and it is exported to a great extent to Bolivia. 

Prices of dried meai. * 

i , a £ > < 

Foe Cnba: tposfasi (/. 0. t. Bimos Atreej ...... x lotoa 0 Sperewt 

> BiazU : «mantas > (tn iefxA m the BmtOum porti), 1150103 03 » 

>11 I and (poatas > » > i86toxi6 6 » 

* In September 1913 the pike at Montevideo was £2 4s 61I per cwt. 

Expenses of ImporUctMn into Braxil, 


t 4 t i 

CuBtonns duties, per .. 6 4 + 11 5 

Port dues per cwt. .. a 

Commissktt, watehoudng, per ewL ...... 45 

Total ... 335 4d per cwt 
ootrlspcoding to 3^5 id pet head (187 tbs. ot t tasajo >). 
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Animals slanghtered for the preparation of dried meat. 


Tear 

Aigeattna 

UiQguajr 

BiasU 

Totals 

1891-92. 

764.400 

707.800 

485,000 

1.957.200 

1901-02. 

454-000 

813.400 

375.000 

1.643.000 

X9IO-II. 

264.415 

698.170 

499.500 

1.461.794 

YeaiHy Aveiage 1891-1911 . 

453-494 

783.289 

368.816 

1.603.589 


In 1909, 185 100 bead of cattle "were slauglitered in tbe prirdpai Ai- 
gertir.e fectories for the prepaiatioi’ of meat extracts trd preseivcd ireatf. 

The writer refers to a series of analyses and of digestibility tests (made 
by Br. Lavenir ard Dr. E. Moreno of Cnba) on the nvtririw valie of dried 
meat. 

Trade. 


Exportation of jerked meat from Argentina. 



Tbos 

VohK 


Xbns 

Vahte 

i8;o-74 , 

. 166 206 

1 

*324331 

1895-99 . 

. 175817 

£ 

2789 396 

1875-79 . 

. 165 803 

23x2486 

1905-09 . 

. 62 197 

2 070 682 

1880-84 • 

. 1X4 088 

2886008 

19*0. . . 

» 9293 

204882 

1885-89 . 

. 159 091 

3 954 366 

19**. • • 

. *2 975 


1890-94 - 

. ao8 457 

4023 445 





The jerbed meat industry has been much in jured by the rise of the cold 
stored meat trade, and yet the two industries do not exclude each other, 
because they utilize difierent animals and supply different markets. Some 
of these cotdd absorb still greater quantities of jerked beet, than those 
actually supplied, while new ones could be opened. Among the first, 
Braril is to be mkitioned. 

In 19x2 there were in the State of Bio Grande do Sul, Brazil, 20 " sa- 
laderos. ” They were not, however, sufficient to satisfy the demands of 
the population of Northern Brazil, whose chief food is jerked beef. In 
1906 the productiott of jerfc^ beef in Rio Grande do Sul was 80 240 559 lbs. 
In the same year the three States of Para, Pernambuco and Bahia alone 
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cousximed 58 364 570 lbs. of this meat. Ip 1907 the State of Rio Graiide 
do Sul coDsumed 78 899 014 lbs. of it, or almost the whole local productiop. 
In 1908 Brazil copsumed 192 951028 lbs. of jerked beef, whilst the pro- 
ductioD of Rio Grande do Scd was barely one third of the oonsuniptioD of 
the whole country. 

The repeated attempts to dry meat in Cuba did not prove successful, 
owing to the dimate being too moist and not warm enough. Similarly all 
attempts made in Venezuela, in Iilemco and in the United States have 
failed. 

Other markets in which jerked beef might be iutroduced or imported 
in larger quantities thai> at present, are the African colonies, Bolivia 
{which consumed this food up to a short time ago), Peru, Spain, and Por¬ 
tugal) (which might increase considerably their present cor sumption), 
and Sweden and Norway (which import s^ted meats in barrels from the 
United States), Porto Rico (which has 1150 000 inhabitants and only 
398 000 head of live stock, of which 303000 are cattle), Jamaica, the An¬ 
tilles, the Republic of San Domingo, Bhiti, etc. 

416 - A Hethod foi the Detammation ol Siazch in Meat Food Piodnote. 

Pbicp, T. M. V. S. Depaiiment of AgrienUmt, Bureau of Anmal Industry, CtrcuUtr 203. 

Washinsioa, 1912. 

The writer gives a short account of the methods hitherto used for de¬ 
termining the amount of starch present in meat products and afterwards 
^ves a detailed description of 1^ own method, which is rapid and sure 
and can be carried out without the use of an autoclave. 

417 - The Sugar Industry in North-Bast BraadU 

SritKE, Pall. Viudnstue bccr.'^c dema le M^d-Hst BtesUien. — Bulletin des Stances 

df la Scattd Nationals a’AiticuUwedc Ftanee, Vd. No. 10, pp. 937 * 949 . Pads, 

Dtcanber 1912. 

The St. VinceGt sugar cane was introduce into Brazil shortly after its 
discovery and notably into the States of Pernambuco (1534) ard ^0 Paulo. 
Bor a long time, Bta^ was the principal sugar-producing country, but it 
now occupies the sixth place, coming after Cul», the Bast Indies, Java, 
North America and Porto Rico. Cane sugar is made in 15 out of the 21 
States of the Bederation, the annual production beirg about 300 000 tors. 

Brom enquiries made by the writer, it appears that there are 86 sugar 
factories in tte six states of North-East Brazil, viz. 


Baliia..22 Seisipe.10 

Pemamhnoo.42 . Pnidbyta do Norte . . 4 

Alagoos. 6 Slo Gtsnde do Norte . 2 

There are, further, in the States in question a very large nmter of 
“engenhos” (which can be regarded as semi-factories) ard “bergufa 
(of which there are about 1300 in the State of Pemamraco alone), which 
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make “ muscovado ” st^r (average extaaction 5.5 to 6 per cent.) for local 
consumption and the markrt of the interior. 

The 22 sugar factories of the State of Bahia are reported to have pro¬ 
duced in 1911-1912, 316 992 sacks of white si^r (first and second refin¬ 
ings) of 132 lbs. (60 kg.), of which a large portion (189 726 sacks) has 
been exported to the different States of Brazil; only 151 sacks have been 
despatched to foreign ports. The molasses, which are still very rich, are 
sent to the cooperative distillery of Santo Amaro. 

The 6 factories of the State of Alagoas have produced during the same 
season 188 000 sacks of white sugar, wMe the oul^mt of its 200 “ engenhos " 
is from 400 000; to 450 000 sacks of “ muscovado ”, all in sacks containing 
165 lbs. (75 kg.). The four other States have produced approxima¬ 
tely : 


Pemambnco.i 600 000 sattcs of 75 lifi- 

Seigipe ............. 65000 » • 60 » 

PaxahTba do Norte. X 30 ogo » < 75 » 

Sio Giande do Ncurte . 50000 » > 75 * 

According to the statistics of the federal customs, the direct and total 
exportation of sugar in igri amounted to 79 824 820 lbs. (probable value 
on board £408 506); of this only 680 487 lbs. were white sugar, as against 
67 401 tons in 1909. The importation in 1911 was only 609 878 lbs. (pro- 
l^ble value on board £6 963). 

In 1909 (lateststatistics) the total exportations were 151055 200 lbs, viz: 

White sogor (powdered). 933 600 lbs. 

a » OTStaUiaed . 76900 1 

DemeEam smar (N. 13 of the Dutch scale) ... 7S 394 Too a 
Mtaoovado.73650000 a 


The chief buyers were : 

Great Biitahi.112492800 lbs. 

Ageutina.. 24 070 500 a 

United States.13275600 a 


Average price per cwt. (taidng the milreis at 16 Vs <^«)- 


White sugar. 
Demetata. . 
Muscoivado . 


1909. 

1906. 

£ 5 d 

£ 9 d 

135 

z 13 6 

zo zo 

146 

9 4 

11 3 


A taxis put Upon exported sugar; this is i per cent, in the State of 
Bahia and 9 per cent, in Pernambuco. 
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The cultivatiaQ factor is always neglected in Biazdl. Bspenments 
in cane selection and reproduction by seed were begun, but soon abandoned. 
Without an y system of rotation, wi^out fertilizers ornew varieties of canes, 
the average yield per acre is about 20 tons and, on account of defective 
methods, 6 per cent, of sugar is obtained from a cane containing double the 
amount. The yield is 8 to 9 per cent, in Pernambuco and 7 to 8 per cent, 
in Bahia ; in the former State more brown su^r is made than in the second. 
In a st^r plantation at Atakda (State of Alagoas), which was managed 
scientifically, the cane production reached 32 tons per acre. 

On account of the small wages paid to the labourers, (i 400 reis = is 
lid. per day), the cost of producing sugar is generally between liand i ^ 
per lb. 

As for the industrial factor, it may be said that a modem factory is a 
very mre thing in North-Kast BmziL There are only 3 wdl appointed fac¬ 
tories out of 86. Most of them are <fid factories done up at small espense 
and they are usually deficient in up-to-date apparatus. The juice is, as 
a rule, tkdly manipulated and no attempt is made to economize fuel, 

418 - White Livuuz Winee. _ 

l^ncxDB, J 1^ vJaa btoncB Uquotenx. — dt yt/ttulUm, Veer so, Vol. 

No. 1000, pp. ass-siS. Pane, Febmaty 13,19x3. 

White liqueur wines are a special kind (xmtaining a larger or smaller 
amount of grape sugar, which has escaped fermentation, and a larger 
proportion of alcohol tl^ usually occurs in ordinary vtines and which 
is wholly derived from the transformation of the sugar in the ordinal 
must. The alcoholic content of these wines varies from about 13® to 16®, 
but this latter figure is often ejsceeded; therefore the ghicometric de¬ 
gree of the must should be higher than i40BeaumA It is thanks to two 
natural occurrences, partial drying and BoiryHs cvnerta, that the grapes 
are able to become so rich in sugar. The former is used especially in 
hot countries, where so-called vins de x»ille ” are produced, these are 
wines made from grapes that have beenpartially dried on layers of stmw: 
they are liquem wines, but their production is very limited. 

The great majority of liqueur win^ are obtained through the agency 
of a mould, BoiryHs oinerea, and they are made in the foUo^g districts: 
Sautemes and the neighbouring districts on the two banks of the Ga* 
icmne, the hills of Mwbazillac in the Bergerac district, certain parts of 
Anjou (the I^ayon valley and the district of Saumur), and finally in Ger¬ 
many, in the Palatinate on the t^Tilrs of the and the Moselle. 

In order that BoiryHs crnsrsa may have a favourable effect on the 
grapes its presence must be attended by the following dicumstances: 

1. A tempemtuie a tittle above the ordinary, a sufficient diegtee of 
moisture, but the damp must not be continuous i. e. the rainy periods 
should be followed by loo^r periods of fine weather. 

2. The grapes must be the frtdt of selected vines and have fairly 
resistant ski^ and vmy sweet juice; in the Bordeaux and Bergerac dis¬ 
tricts these conditions are fulfilled by the Sfanillon and Sauv^on va- 



WINB - MAZING 


64S 


rieties, in Anjou by Chenin Blanc, and in Germany by Riesling and 
Traminei. 

3. Xhe wines should be grown in somewhat dry soils with an ex¬ 
posure favourable to early ripening; the attacks of the parasite are then 
restrained, but if the fungus occurs on unripe grapes, the disease is more 
severe and gives rise to grey rot, which is always fetal. 

Grapes attacked by BotryHs soon die and have a tendency to dry if 
external conditions permit. As the crop is successively invaded, it is 
possible to find on the same vine: i) healthy grapes, with golden, bril¬ 
liant, smooth skins; 2) those which are completely rotten, with smooth, 
but brown and dull skins and which do not bear the external parts of 
the fungus; 3) grapes whidi are burnt up ('* roHs ”) *. e. wrinkled and 
shrivelled by partid desiccation, and bearing moie or less abundant tufts 
of mould, Ihough the latter are sometimes absent, as in the September 
attacks, when the temperature is higher and the weather drier than 
it is in October. 

The vintege begins as soon as a certain number of bumt-up grapes 
make their appearance; the berries are gathered one by one at fi^; 
when the rot spreads, portions of the bunch are taken, but the whole 
crop is not gathered until after 7 or 8 successive pickings. The vintage 
is pressed as it is gathered; the operation is always difficult on account 
of the viscous consistency of the rotten grapes and the concentration 
of their juice. The density and colour of tjhe must derived from the 
same pomace increases with pressing, so that it is necessary to equalise 
the must obtained. 

The musts are classed as “head*’, “centre” and “tail” must, and 
their quality, generally speaking, is in a descending order; the corr^ond- 
ing wines are designated in the same manner. Frequently in the Gi¬ 
ronde district the concentration of " head " wines may be from 330 to 
500 gr, per litre, or from 14 to ^ Beaumd; in the other BotryHs re¬ 
gions such a high sugar content is much more exceptional, and in order 
to obtain it, the vintage must be prolonged sometimes as late as De¬ 
cember. 

The physical effect of the BotryHs rot is accompanied by physiolo¬ 
gical changes; these are shown by a rdatively high consumption of aci- 
ffity, which allows, by natural concentration, of a considerable increa.se 
in the amount (ff sugar present without the acidity exceeding its normal 
limits. Different secretions are also formed: thus a large amount of gly¬ 
cerine is produced, which increases the oiliness of the wine; also mu¬ 
cilaginous substances, which, though they are for the most part elimi¬ 
nated, still leave certain r^idues giving mellowness to the wine; and 
finally a large amount of oxydase, the ^cts of which have to be neu¬ 
tralized by energetic treatment with sulphnious add. 

The fermentation is very slow and in the Bordeaux district only 
finishes in January or February. At this time the wine is drawn off and 
treated with sulphnrons add fumes to prevent any continuance of fer¬ 
mentation due to a rise in temperature, which would be injurious to 
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tlie qtaality of the vrine, causing it to lose its sugjix and to resemble 
Madeira. 

The sulsequent opeiaiious consist in racking and fumigating with 
sulphurous add every three or four months, and in clarifying the wine. 
It can only be bottled after having remained in the casks for two or 
three years; a short time after this, ^-utemes wines can be used. If 
they have to be kept long, it is necessary for them to contain at the 
time of bottling, sufficient sulphurous add to hinder oxidation and pre¬ 
vent thdr resembling Madeira, which would spoil them completely. 

In the case of the Monbazillac wines, on the contrary, a brown co- 
lonr, almost mahogany, and a pronounced rank smeU and taste are the 
characters most prized in old and -very liquorous wines. Sometimes the 
bottling does not take place till the wine has remained for 8 or 10 
years in casks, owing to fermentation setting up again, liberal appli¬ 
cations of sulphurojs add bdng powerless to prevent it. 

It is also due to rdative insuffidency of sulphurous add, when li¬ 
queur wines of Anjou, which are usually bottled very soon, become gradu¬ 
ally, and of their own accord, more or less sparkling. After ripening, if 
they preserve thdr liqueur character together with a slight effervescence 
or " pearly ” appearance, these wines possess an assemblage of quite 
remarkable properties. 

The Rhine wines, althongh they possess special qualities due to the 
varieties of vine and to the soil, yet resemble, to a certain extent, 
dther the Sautemes or Monbazillac wines according to their sugar con¬ 
tent and the amount of sulphurous add with which they have been 
treated. 

4ig - The Ageing ol Bottled Wines. 

Gavdn, U. and DuBOxntO, S- Snr le vidlliasement des vins en bontcUles. — Rtaiu de 

Vitientturf, Year ao, Vcd. 'XXXTX, No. xooo, pp. soo-aoz, i fig., i plate Paris, 

Februaiy 13, 1913, 

Oxygen plays a preponderant part in the evolntion of wine ; it is 
therefore dear that the latter ages more slowly the slower the air is in 
reaching the vessels which contain it. For a loxig while, wine makers 
have tried to hinder the access of air to bottled wines of good quality. 
More than a century ago, they tried to attain this result by using corks 
double the length of those now employed (ChfiteaurLafite 1808). Inter 
recourse was had to ground glass stoppers (Chateau Infite 1820-1825), 
but these were given up on account of the difficulty of opening the 
bottles. Nov^a-days, wine is kept in bottles of variable sizes and dosed 
with cork stoppers. The following are some of the sizes i^ed in the 
Bordeaux distdet: % bottle (0.67 pint); Frontignan bottle (1.31 pint); 
Magnum (2.64 pints or 2 bottles); Imperial (5.28 pints or 4 bottles) 
and Jdoboam (10.56 pints or 8 bottles). 

Experience has shown that the laiger the vessel used, the fresher 
and better the wine keeps, while, on the contrary, it ages perceptibly 
quicker in smaller bottles. 
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TMs is due to the fact that the cross section of the neck is about 
the same in all bottles. The following analyses, made in 1911, show’ 
that, other conditions being the same, the changes which take place in 
the composition of the wine are greater in small than in large bottles. 


LioviUs-Barton 1881. 





% bottle 

Whole bottle 

Total addlty 



3.83 gr. 

3.7a gr. 

Volatile • 



1.07 • » 

0.95 » 

Bthera . . 



ojsr » 

0.314 * 

Deposit . . 



37 mgr. 

35 mgr. 

PiopQrU<m of deposit to vOhmie 


37 

- = 37 

35 

--X..5 


Pape Clhumt 1887. 




% bottle 

Bottle 

Uavum 

Total acidity . 


3.43 gr. 

3^3 gr. 

3.33 gr. 

Volatile > . 


0.60 • 

0.58 1 

0.59 * 

EthetB . . . . 


0.408 1 

0.364 > 

0.316 » 

Deposit . . . 


14 mgr. 

sS mgr. 

31 mgr. 

Fr(9ortlon of deposit to Tohune 


s 

3X 

♦ j = 7.7 


Malescot Saint-ExitpSry 1893. 




H botfk 

Bottle 


Total acidity . 


4.30 gr. 

3.98 gr. 

3.75 gr. 

VolatUe 1 . 


1.36 > 

1.34 » 

1.18 » 

Bthets . . . . 


0.336 • 

0.498 » 

0483 > 

Depodt . . . . 


130 mgr. 

305 mgr. 

380 mgr. 

PraporUoB of deport to Tolmne 

130 303 

z 3 

380 

102.3 — =» 95 


At the time of analysis, all these wines were in a good state of 
preservation. 

Thus the relative deposit decreases with the increase in size of the 
bottle, the acidity and ether content are less, the flavour is less de¬ 
veloped, in a word, chemical analysis here confirms the opinion of the 
taster: wine ages more slovtiy in large than in small bottles, 

430 > OaHfomla Fruit and Hut (kiltffttk. 

Daily Conuuhut and Trade Reports, i6tli Year, No. ay, p. 579 Waahingtoa, Febcuaty 

ii I9*3‘ 

The Mowing comparative statistics are from the Califoma Bruit 
Gromr, and represent the output of that State in the leading fruit and nut 
crops. Gtrus-fruit shipments were 46 394 cars (i) in 1910-11 and 40 290 
cars in 191Z-12. 


(z) The CaHfomifl Oezkiad la of 34 000 tba. (Fomtl-Wallachlatga;), 
hskuiryt p. 9.1,08 Angela, 19x3. 




(W.) 
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PUNT DISEASES 


GENERAI, INFORMATION. 


421 *■ Lagislation on Plant Diseases in the Colony ol Manritins. 

SOBNm, P. — Cdony of Mwnim, Atmudl Report on the Fonst ani Gardens Departmeni 
for igzi, vp. z6<z% zgzs. 

In 1882, an Ordkanoe (No. 14 of 1882} was enacted in the Colony 
of Matoilins to prohibit or r^ulate the importation of vine plants or cat- 
tings when aiBEected 01 suppo^ to be a&cted with disease. The measure 
was passed at the request ^ the Government of the Colony of the Cape of 
Good Bbpe^ to cooperate in prohihiting the importation Phylloxera. 
No other legislation eidsted in Maniitius regulating the introduction of 
plants, fruits, manuie, etc., except as regards protection from cattle plagues 
and animal diseases; against these the Medical and Health Depart¬ 
ment had been allowed a certain amount of control, chiefly after the out¬ 
break of “ Sana ”, on importations of straw, animal manure and the like 
from countries wh^ cattle plague was prevalent. 

On the 30th June igio, on the invitation of the Secretary of State 
for the Colonies, an Qcdiimce was enacted (No. 4 of 1910), to prevent the 
introduction into the Cdany of diseases of plants. The kw came into 
e&ct on the 19th of At^t 1911, by Prod^tion No. 29, prohibiting 
the importation of certain produce like earth and leaf-mould, animal and 
vegetaUe manuie, cattle fodder, timber with bark on, etc., and aHowin g the 
lauding of other produce after inspection and treatment, if need be, by the 
IXrector of Forests and Gaidais. It was advised to disinfecl the suspected 
plants by means of fumes of hydrocyanic add, but a fumigator not 
3^ been built. As a disinfectant, recourse has often been had to an emul¬ 
sion of petroleum, soap and creoline. 

During the service of inspection the presence was ascertained of JSTc- 
michionsaspis aspi^ae Sign., ParUttoria frotm Cart., MytUaspis pal^ 
laia Green on Citrus plants coming from China, Madagascar, etc., and of 
Hmichmaspis minor Mask, on pumpkins earning from Rodriguez. 
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432 > The Begnlation of November 12, 1912, for the Tnmeport of 
Veget^les in TTrognay. 

Reglameatacida paxa d tianapoitc de vegetales — Remsla it la Asoptauia Rural ad 
Uruguay, Yeai XI/ 1 , No 12, p yax. Mcmtevideo, 19x2. 

Art. I. — No plant, or portion of a plant, can be tianspoited m the 
territory of the Republic unless it is accompanied by the necessary certi- 
hcate fomished by the “ Defensa Agricola, ” or by the duly authorized 
proprietor, or ofELcial of the establislment jhom which it was despatched. 

Art. 2. — The transport agents and railway officials must demand 
the certificate mentioned in Ait. i. 

Art. 3. — Nursery gardeners and sellers of plants are obliged to re¬ 
quest the examination of their products : if the results of the inspection 
show that the establishmoit is in a satisfactory sanitary cooditiaD, a cer¬ 
tificate to this efiect wUl be granted. 

Art. 4. — This <»rtificate will be valid for six monlhs. 

Art. 5. — The term fixed iu the preceding article can be revoked any 
time that a subsequent inspection proves the existence of disease in the 
establishment, or whenever there is any infraction of the prescribed 
regulations. 

Art. 6. — In every case where a new plant, or portion of a plant, which 
is being transported through the territory of the R^blic is found to show 
s3unptoms of an infections disease, all the responsibility falls upon the giver 
of the certificate mentioned in Art. i. 

Art, 7. — The amount of the penalty incurred is to be fixed for each 
case as it occurs, but shall not exceed the sum of £20. 

Art. 8. — At least 10 days before the expiration of this certificate, the 
possessor is required to inform the General Direction of the “Def^sa 
Agricola" of the fact. 

Art. g. — In the certificate mentioned in article z are to be specified 
the number and kind of products to be transported and the names and 
addresses of the sender and the receiver. 

Art. 10. — The form of certificate is to be that appointed by the 
General Direction of the “ Defensa Agiicdla." 

4^3 - Order <m the Oontrol ol Loonsts in Spain. 

Xeal ardea dlspcmlendo qoe por los Gobemadores avUes de las provindas qrie se 
iwenCTonflti se ordine & las Juxitas locales de eztlnddii de los padblos Invadidos pa 
la langosta, la necessidad absohita de qoe d dia 31 dd actual se encoenttea eacar 
riflcados todos los tenenos qoe en sos zespectivoe ttoidnoB eaten aootados por oon- 
lener gennen de aqudla. — Gaetta it Jfadnd, Year CCZJI, V<d. I, No. p. 139 
Madrid, January z6,19x3. 

Art. 64 of the present law against the pests of agriculture (ley de Fk- 
gas del campo) of May 21,1908, orders that the operations of deaning the 
lands infest^ by locusts must be terminated by January 31. With the, 
object of reminding the authorities that the law must be rigorously observed 
the present Order has beear issued. It provides: 

i) That the dvil governors of the provinces of Albaoeta, Avila, Ba- 
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dajoz, C&ceres, C&diz, Catiatias, Ciiidad Beal, C6idoba, Cuenca, Huelva, 
Ja6a, I/600, Madrid, Milaga, Salamanca, Seville and Toledo shall inform 
the local commissions for the destruction of locusts in the rural districts 
affected by them, of the ateolute necesbity of ploughing not later than 
January 31 all the fields which in the various commm'es are coi'sidcred 
to harbour locusts' eggs. 

2) That the Chief Engineers of the respective agricultural districts 
shall within eight days supply information as to the number of acres al¬ 
ready ploughed and those stiU unbroken. 

3) ^t the above Eugmeeis shall ^ve their opinioa co the prob¬ 
able state of the invasion at the end of the autumn and winter cam¬ 
paign in order to forecast the intensity of the infection in the comin g sprm g, 
and on the efficient remedies for its destruction. 

4) That when the proportion of locusts that may hatch in spnng 
is known, the above mentioned dvil governors, with thdr respective pro¬ 
vincial councils of agriculture (de Bomento), $hall order the local com¬ 
missions to draw up the estimates of the expenses, in the form set forth 
by artides 70 and 71 of the Law. Should the Ifinister of Agriculture 
(Fomento) lack the funds required for the control of this pest, tiie above 
Law provides the necessary subsidies. 

5) The above Iffinistry will prosecute contmveners of the law, 
avaihng itself of all the means at its disposal. 


DISEASES NOT DUE TO PARASITES 
AND OF UNNOWN ORIGIN. 

424 - The Inteotious CSUoiosUi at OUnu Tceee. 

tBvnrc Snr la dtlonose infectious des COna. — Comptes-rendus hebdomadatre', dei 

Sianen V Academe dn Scmeei, X913, ist Half-year, VoL 56, No 13, pp. ?43-a4i. 

Paris, jaaiuxy 20,1913 

In orange-groves it sometimeb happens that certain trees aie attacked 
by a serious kind of chlorosis, which in creases in intensity during the coin.se 
of two or three years and causes the death of ite victim. The ( 5 ief charac¬ 
teristic of this form of chlorosis consists in its very dear transmission by 
grafting; for this reason the writer, who has already observed it for twelve 
years, si^gests giving it the name of “infectious chlorosis All slips 
taken from a (leased individual give rise to trees which are chlorotic 
from their second year; the stock itself becomes infected and dies from the 
same disease, even if the grafted portion is cut off. If this infected tree is 
grafted again, the disease spreads to the new graft. 

Acemding to the writer, two spedes rf orange trees are especially 
liable to this malady; ’Washkgtan Navel (coming from Eu^nd, where it 
was grown under glass) and Siletta, of whidi grafts were sent from Austra¬ 
lia; but it can make its appearance on other cultivated spedes of Citrus. 
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The diseased grafts grow vigorously the first year; m the second year 
they flower extraordinaiSy freely and bear an unusually heavy crop of 
fruit. Then the leaves b^jin to turn yellow along the midrib for a width 
of 3 to 5 mm, on either side. The discoloration afterward spreads to the 
lateral veins ; the leaf has a peculiar app^mnce, the destruction of the chlo¬ 
rophyll continues, and soon the whole leaf loses its colour. 

This disease, which seems rot to have been described yet in America, 
is very similar to the "infectious'Chlorosis of the Malvaceae *’ of V. Baui 
(1906). 

The writer states that in practice it is easy to prevent the trees con¬ 
tracting this malady, which he has proved by numerous esperiments to 
be only communicable by grafting. As M. Tmbut found no traces of bac¬ 
teria, he admits for the present Baur’s hypothesis, according to which the 
disease is caused by a phytotorrin secreted by an organism which has 
escaped microscopic investigations, but proves its presence by the inocu¬ 
lation results. 


BACTERE 4 I. AND FUNGOID DISEASES. 

425 - The Contamination of the Soil by the Tozio Prodncta of Paraaitio 
Fungi. 

B. Sa rinqulnamento dd terreao con aostaozc nodve prodottc dal 
looghi paiassiti delle plants ~ Eeiubumti deUt udvte Ma ReaJe AccadimtadnLin- 
CM, Class<’ dn Sckiue fistcke, matmatuhe e natmUi, Vci, XXU, ist Half-year, Fait s, 
pp. ii6-iao, Roma, 1913. 

Id. Anoua suU’inqnliiameato dd tecreno con aoetanze nodve prodotte da fnnglii 
patassltl ddle piante. — 114 dm, part 3, pp. i 7 o*X 74 > i Roma, 1913. 

The aim of the writer was to discover if those fungi which attach the 
underground portions of plants under the natural canditions of parasi¬ 
tism can, during thdr lifetime, secrete sufBdent toxic matter to permeate 
the soil and contaminate the latter for some distance from the part of the 
plant attadsed, or whether these fungi leave tosdc substances in the in¬ 
fected parte, even at their death, thus contaminating the soil for a certain 
length of time. 

The first eapeiiments were made in 1910; some sterilized wheat grains 
were germinated in contact with a raw or bodied infusioia of Sspioria gror 
mttm or with mould derived from wheat leaves attacked by this fun^, 
and also in contact with soil impregnated with the same unboiled infusion. 
Identical experiments were also carried out in 1910, with melon plants of 
which the crowns were infested by Fmmm ititmm and with white mus¬ 
tard attacked by a species of Pleospora. An attempt was made, in the 
case of the mustard, to separate the toxic substances by predpitating the 
infusian with 30 to 45 per cent, alcohol, ^milar experunents were made 
in 1911, when the base of the stem of beans attacked by SdefoHnia Ltba^~ 
#i<wwaudof lucerne mfected with we^ 
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The results were concordant and thus showed that soil, especially if 
it contains day, can be impregnated with toxic products arising from the 
decomposition of vegetable organs infected by fungus parasites. 

To avoid the objection raised, that by using entire infected organs in the 
previous experiments, it was impossible to be sure that the toxic matter 
was not denved from the cells of the host plant, pure cultures of SderoUr- 
nia LiberHcma were employed in xgii, and of Fusaritm incarnatiim iu 
1912; these were studied in connectiaa with the germinatioa of red dover 
and lucerne. In the case of the dover, the experiment dearly showed 
that the unboiled culture liquid (liquid ^latine) was mudi more injurious 
than mycelium juice (the mycelium was already old), and lost some of 
its toadc property on heating; 60 per cent, of its insoluble components 
were tosdc; the volcanic sand (used as a substratum), being composed of 
coarse crysinllme partides, did not absorb any of the toxic substances ; 
while the loam soil retained the great portion of the latter in a form which 
was not accessible to the roots. The extreroities of the roots were wilted, 
brown, or completd.y decomposed in some cultures, and had not been able 
to grow more than 263 mm. in length ; in another culture, they were well 
developed where the seed had germinated deeply, but in seeds which had 
germinated at the surhice they were withered and brown ; this shows that 
the toxic substances remained in the upper layer of the soil. It appears, 
on the other hand, that the lucerne was stimulated by some sutetance 
present iu the unbdled culture; but the boiled liquid slightly hindered 
germitiation. In any case, the roots of the first seeds which germinated 
were arrested in their devdopment, and their extremities were discolored 
or destroyed in some of the cultures; the roots of the seeds last germi¬ 
nated were on the contrary quite healthy. This provra that the injurious 
substances had already undergone some change. 

The effect of toxic preparations from ScUroUma LiberHana was tried 
upon chickpea and lentil plants one month old grown on sterile volcanic 
sand. The mycelium jedee produced no alterations; the neuticalized un¬ 
boiled culture liquid caused the death of the whole plant in one night, 
and if tihe liquid was heated to loooC., the same effect was produced in 
two or three days. 

Iu a second note the writer gives an account of similar espeiiments 
to those made with a pure culture of Scl, LiberHana / these were carried out 
in 1912 with a culture of Fu&ariim IncarnaHm isolated from lucerne which 
was much damaged. 'IHiis fungus also, according to the different experi¬ 
ments, daborates toxic compounds of various Knds, amongst which, in 
the last analyses, volatile and steble nitrogenous bases predominate; 
thiK« prevent the germinatiou of the seeds and injure the toots of various 
l^guminosae. 

It still r ema i ne d to be seen whether these different fungi produce 
siirdlar effect** if the products ate allowed to diffuse naturally in the soil. 
The first e xp e rimen ts made and carried out with suitable precautions with 
Fue, nheim on water-mdons, Scl. LiberHatta on beans and Fus. incofna^ 
Ittm on sainfom and clover, proved that from the myodia of these fungi 
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and from their substratum, which usder natural couditiotis would be the 
part of the plant attached, toxic substan ces can permeate the neighbouring 
soil, so that they would hinder the growth of the roots, or prevent the ger¬ 
mination of the seeds of similar plmts. 

426 > Bflseanhfis on the Disease Caused by Rbixoctonia, r/o/seeo. 

Bbibb 901 t, Jacob. Etudes snr la naladle pradnlte per la Rldaodxme violaoie. Revut 

giniraU dt Batamque, Year as, No. 289, pp. 14^0, figs x-4. Paxis, 1913. 

After a rapid review of the history of this disease and a descriptian 
of its characteristics in Sweden, where it occurs especially on carrots and 
beets, the writer mentions, taking previous observations as a basis, that 
RMzoctonia violacea attacks a large number of host plants, which are very 
varied from a systematic point of view. But in going into the matter 
mote diosdy, it becomes dear that in a place where seveml species of 
plants ate growing the disease does not attack aU with the same intensity. 
This parasite has a certain tendency, thou^ a sli^ one, to give rise to 
biolo^cal races. This can be proved (as was done by ihe writer during 
the summers of 1898 to 190a and in the summer of 1911) by pamlld 
inoculation experiments made with infections derived from different 
species of plants. By this means the writer was able to prove from two 
series of experiments, that the propagation of the disease by means of 
infectious matter derived from carrots and beets lespectivdy was much 
easier and more effectual, if the subjects of the inoculation bdonged to the 
same spedes as those wMch furnished the virus, and became increastnj^y 
difBcult in the case of the other plants ezperimentad upon in the foUowing 
order: SieUaria media, Myosoiis arvensis, Gaieopsis Tdrahit, Erysimum 
chewamthoides, XJrHca dioica, Sonchius aroensis, turnip, lucerne, potatoes; 
while others, such, as dover and parsnip, are resistant to the infection. 

Saving reoently re-examined the ezpenmental material collected 
in 1898, Prd. Briksson thinks (at least as far as the form of fungus attack¬ 
ing carrots is concerned) that the much debated qustion of the systematic 
pc^tion of the sterile mycelium known as Rhixodonia violacea is now de- 
dded; its propm: sdentific name is Eypochnus violaceus (Tul.) Bxiks. 
The fungus, during its vegetative period, forms upon the roots d many 
plants a fdt-like mass of sterile myeeHum, living as a parasite under¬ 
ground, of a reddish-violet ooloui and characterised by numerous oon- 
jQluent filaments whidb. are septate aud ramified.Prom this fdt arise round 
sderotia, dark brown in colour and resembling peritheda. This is the 
RhixodotUa stage. Subsequently the fungus forms round the stems of the 
same plants, or of other spedes, and immediately above the soil, an an¬ 
nular membanous pale p^ envelope, which of^ ascends the stems to 
a hd^ of 5 to 15 mm., sometimes extending over the siuface of the sdl 
as a very tl^ sh^, and produces the basidophoxes. This latter is the 
Hypochnus stage. 

The Dastd may be ^ven temporarily to the spedes-fotm which 
has its Rhixodoma stage on the bases of the steins of SUiUaria media, 
MyosoHs anmsis, Gal^sis TetraAit, Erydmm cheifanfhoides, TJrtiea 
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dioica and Stmchus arvensis. Until ftirther experiments and researches 
have been made, it is impossible to decide positively if the felted myccHtun 
foimd on beets {RMxocfonia violacea sp.-f. Betas), on clover, lucerne, etc., 
also possesses a Hypochnus form. 

It is lemarkaMe that the fruiting stage of the fungus (at least in the 
case of the sp.-f. Daucf) occurs ou species of plants other than those infested 
by the sterile mycelium., and also that the ftuigus, which in the sterile stage 
is a pronounced parasite with much power of destructioD, appears scarcely 
parasitic at aU in its fruiting stage. The occurrence of the fruiting stage 
on species of plants other thM those of the hosts of the sterile stage recalls 
the dioecious habit of many fungi of the rust family; in any case this Hy- 
pochnus stage requires further investigations. 

In conclusion, the writer mentitMis the following methods for the con¬ 
trol of the disease when it attacks carrots, beets aod other roots : 

а) At the time the crop is gathered, ah stems showing the least 
trace of the disease should be destroyed, by cooking or otherwise. 

б) The spots where diseased plants have grown should be marked 
by rings of stidss ; the infected soil should then be treated with a fungi¬ 
cide, 6 . g. carbon disulphide lb. in lo gahons of water, 8 gahons being 
suffident for 15 sq. 

c) The roots which have been dug up from near the infected spots 
must be examined at intervals during the winter and ah diseased ones 
destroyed. 

j) A rotation of at least 4 years should be adopted, only such plants 
being cihtivated as cannot possibly serve as hosts to the parasite. 

a) The dung of animals fed on the contaminated roots must not be 
used as fresh manure. 

4^7 - Beseaiobfis on the Development and Gonttol at Vine Kildew. 

Pass, H. Sur qudqnes rcdieicheB conccixianl le d^vdoppcinent el le troliemeat dn 

M 31 dioa. — Rtvm dt, VtiwaiUure, Year so, VoL XXXIX, No. 99, pp xSi-zSj. 

Pebruoiy 1913 

It is weh known that there is considerable difference of opinion amoi 
investigators as to the method of germination of the oospores of vine r 5 l- 
dew (Plasmopara vtficola) in spring. MM. Ch. Eichon, Varlow and P. Viala 
believe that the oospores set tree at a particular time zoospores which pro¬ 
bably infect the vme in the same manner as the zoospores produced by the 
summer conidia. Others, M. Prilheux in particular, are of opinion that 
the oospores send out a germ-tube, which is modified later into a true co- 
nidioph^ resembling the usual fructifications of the fungus which in 
summer project throu^ the stomata of the leaf. 

The writer, however, during the numerous researches and eaperimenta 
which he made on the oospores of many vine leaves of the Chasselas variety 
gathered in the autumn ^ X911, in no case saw any sigus of a germ-tiibe, 
and was never able to infect the upper or lower surfaces of the leaves by 
means of oospores. The solution of the question necessitates further re- 
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search, bat Ihe writer does not thii>k that the oospores cai^ at all readly 
gettninate io spring and infect the vine. 

During the summer of 1912, M. Faes made some further experiments 
on the infection of vine leaves and bunches of grapes by mildew conidia. 
As far as the former were cancemed, these esperiments confirmed his pre¬ 
vious observations : the geim-tube issues from the zoospore and penetrates 
into the in^erio^ of the leaf by means of the stomata on its lower surface. 

In the case of the bunches, the infection of the buds takes place by 
means of the stomata on the upper part of the petals. The writer obtained 
native results w attempting to infect the flowers after the fall of the co¬ 
rolla. Grapes of the size of a pea could only be infected whmi the conidia 
were placed on the point of insertion of tlm pedicel in the grape, or on the 
pedic^ itself. 

Ill copclusioD, the writer mentions that in 1912, all vines which were 
well-tended and sulphured were immune from the attacks of mildew. 
Oompamtive experiments proved that sulphuring the lower sur&ce of the 
leaf in all cases protected t^ vines as well as sulphuring the upper surface. 
This subject, however, needs further investigation. 


4^ - Sierigmaiocystis nigra, damaging Dobacoo in Hungary. 

Rapaks, Savkond. AdoMny konnosTOthadasa,— Mt^ytar Doitatjmjut'’, Year XXX, 

No. 4, pp. 3 4. Budapest, Ftbnmry so, 1913 

During the last two years, a fungus disease which had not been 
recorded from other countries in Europe has been causing havoc in 
Hungary. The fungas is SterigmaiocysHs nigra, known only in North 
America, where it is called cank^ or black rot. It attacks tobacco dur¬ 
ing the fermentation and decomposes the leaves, reducing them to a 
black powder. 

In 1911, M. Etienne Uray, controller of the purdiase of tobacco at 
Budapest, when buying tobacco for the Royal Eidse OflSloe of Hungary, 
discovered for the first time Si^igmatocysHs nigra on the leaves. Sub¬ 
sequently the Experimental Stetioo of Tobacco Cultivation at Debteczen 
made a chemical examination of the material and stated that this was 
the first time that the fungus had been observed to attack tobacco in 
Hungary. This new disease is the more dangerous in that the cause of 
the appearance of the parasite on fermenting tobacco leaves is not 
known, although the same fungus has been met with upon other de¬ 
composing sutetances. 

'Hie writer gives some information on the nature of the disease, and 
considers that tiie black powdery decomposition product of the l^ves 
which are attacked is dire^y due to the ftmgts. No efBcadous remedy 
has so far been discovered. 
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429 - A Disease of Tomatoes (i). 

Brooks, F. T and Friob, S. B. in Tiu Nei» Phytologut, Vol. XII, No. i, pp. i3>2i 
X3 I^ondoti, January 31, 1913. 

In October 1911 some tomatoes grown out of doors in the neigh- 
booxhood of Bristol were found to b^r large diseased areas somewhat 
depressed bdow the surface of the healthy parts. On the diseased por> 
tions of the fruits were found a species of Cladosporwm, a species of 
Macrosjxjriuin and a fungus with pycnidial fructifications. These fungi 
were, for the most part, mdiscrinunately mixed, but on some of the 
diseased areas most recently formed, only the fungus bearing pycnidia 
could be seen. It was thought, therefore, as was proved experimentally, 
that the latter fungus was ^ cause of the disease, the two others beiag 
merely saprophytes. At a later date, the same pycnidia-bearing fungus 
was found on tomatoes grown under ^ass in the nei^bourhood of 
Cambridge and was observed for two seasons in succession on plots of 
out-door tomatoes; in the latter cases the lower part of the stem was 
the te^on attacked, the cortex being partially destroyed by the parasite, 
which was identified as Ascochyta cUruUma C.O. Smi^, the conidial form 
of Mycosphasrdla cUruUina Grossenbacher. The writers cultivated the 
fungus isolated from the fruit and the stem, and made inoculation experi¬ 
ments with the parasite obtained from the fruit and stem of the plant. 

In one plot of out-door tomato plants in Cambridgeshire, the disease 
occurred two years in succession and, in view of the apparent absence 
of a pentbecial stage in Great Britain, and of the fact that the tomato 
plant is an annual, it is not dear how the disease is propagated from 
one year to anothm. It is possible that the myceHum hibernates in the 
dead tissues of the affected plants and that po^cms of diseased plants, 
left on the ground instead of being burnt, are the meaus of reinfection, 
if the same plot is planted the following year. The disease attacked the 
oufc-door plants whm they were nearly full-grown, and under these con¬ 
ditions was sporadic, only 3 per cent, of the plants being affected; there 
is therefore little fear of its booming a serious pest to growers of out-door 
tomatoes. Massee has, however, pointed out that this fimgUs may cause 
a serious epidemic among greenhouse tomatoes. 

In consequence of its virulence under these conditions, it is induded 
in the list of pests scheduled by the Board of Agricultoe under the 
« Destructive Insects and Pests Act 

430 - Bairyiis e/nerea, 

JtVrvoR&CTB, G. I,e Botiyt*s diuna. — Revw /fe VUiouIture, Vcai 30, VciL XXXIX, 

No. 1001, pp. 345-254. Paris, Febmaiy ao, 1913. 

A gener^ study of tins now dangerous parasite of the vine. The 
writer deals with the biology, the effects f ‘ BdeHaule " pourriture gtise **) 
of BotryHs on grapes and states that the contrd meth^ hitherto adopted 
for the control of this fungus are inefiScadous. Further researches are 
necessary. 


(i> See also No 1546, B. Btaj xgix. 


{Ed.), 



PARASITIC AND OTBSR INJURIOUS PtOWRRINO PUNTS 66l 


431 ~ Uronyrces byalosponts sp. nov., cansiiig the Disease to fhe Shoots 
of Acacia, confusa Meciill. 

Sawada KAMEYGeEi in: The Botankal Mai,atuie, Vol XXVU, No, 313, pp. x 6 < 30 , 
I fig. Tokyo, January 1913. 

The " Sdshiju ”, Acacia confusa Merrill, one of the most useful 
trees m Formosa, where it is us^ for a^ues and ornamental purposes; 
it also furnishes fuel and timber and is planted as a windbreak. Through¬ 
out the island there are nniseries of this tree, which is everywhere 
employed in the extensive afforestations. The young trees in the nurs¬ 
eries are, however, much attacked by a rust-fungns; this especially 
injures their shoots. When the latter are badly af^ted uredoHSori 
occur in great numbers (even as many as 50) on a phyllode; they often 
coalesce, forming large patches, and deform phyllode and young twigs; 
the growth of these is hindered and death subsequently ensues. On 
large trees, both pods and phyllodes are usually affected. 

The writer gives a detailed description of ^ agent of the disease, 
and as he considers it to be a new species, he proposes it shall be 
known as Uromyces kyalosjtonts. 


PARASITIC AND OTHER INJURIOUS FLOWERING PUNTS. 

433 > On fhe Bfihavioni of fhe Seeds Wild Plants in the Soil and 
fhe Poor Besalts in the Desiniofion of Weeds obtained by Oalb> 
ivafion. 

ICoNBRAZt, 0 . Sol oomportameato dd aeml detle jfiaate spoutaoee nd toreoo e soUa 
scdna dficoda dd lavati dd studo per provocare la distrodme ddle eite infestaotl. — 
Renitamit diBe sedate ddUt Rcale Accaimia dei Uncet, Classe it Sterne fitiehe, mate- 
maitehe e ngtviaii, VOL TSSU, Fltat Half-year, a, K>. xao-iaS. Rome, 1913. 

The age of the seed has certainly mudi to do with the preserva¬ 
tion of species. The writer observed, in the lower Valley of the Po, 
that within certain limits, most weed seeds germinate more rapidly the 
longer the time which has elapsed beeween the time of their ripening 
(and consequently of their falling to the ground) and the date at which 
their germinating power is tested. There are in every case some hard 
seeds, even when they are two years old and more. As a nde, it can 
be stated that the less rapidly the seed becomes ready to germinate, 
the mom persistent is the species as a weed. 

The seeds of leguminous weeds do not appear as a gene^ ^ rule to 
benefft by a variation in humidity, and other seeds remain indifferent; 
but there are certain species, such as false oat {Avma fcOua), shepherd*s 
purse {CapseUa Bursa-j>astoris), dock {Rvm^ Hspus), sa^ {Sdvia praiensis), 
in which the germination of the seeds is greatly stimulated by alter¬ 
nations of damp and dryness. It is thus erroneous to judge of the bdia- 
viour of seeds in their natural habitat by their conduct in the geimin- 
ator, 
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Bven in years when the stunmejs are veiy wet, the seedlings do 
not come up in much greater numbers than in dry years. 

It is generally b^eved that seeds which are buried deeply by 
ploughing can preserve their vitality indefiiiilely. The writer hw as¬ 
certained, by means of a series of experiments, that, at least in soil 
which was worked periodically, seeds buried 14 to 18 inches deep (the 
usual ploughing depth in brealring up the temporary pasture) were 
under as good germinating conditions as if they had been lightly cov¬ 
ered with soil. Should these deeply-buried seeds not geiminate, this is 
probably due to the fact that they would not have germinated even in 
the most superficial layer of the soil. 

From these data Ihe writer deduces: 

1. Superficial workbg of the ground (including work which is 
done in summer after harvest) is of very little use in controlling weeds 
which are propa^ted by seed, (a) because a large number of seeds do 
not grow, even if they happen to be in the superficial layers of the 
soil, and are periodicily exposed to light showers which keep the 
ground continually, or only intermittently, damp; (6) because seeds 
which are ready to germinate come up equally well if they are buried 
deep in ploughing. 

2. The very frequent turning over of the cultivable layer of soil 
is for the same reasons of little use, for even where the working of the 
soil is the main feature of modem agricultuie, weed control has not 
ceased to be of the greatest difficulty. 

3. The practice of preventing weeds from ripening their seeds 
and letting them fall to the ground should not be regarded as one of 
many means of hindering the propagation of the most harmful species, 
but as the sole certain and efficacious method, besides being the most 
economical. 


433 - Noxious Weeds: The Canary Island Broom {CyHsus canar/en^ 
sis Steodel) in Tasmania. 

R. a bj-The ApiwUurdl GoMdU of Tasmania, Vol. XX, No 12, pp. ^88-490 + 
I Sg Hobart, December 19x9. 

This leguminous plant is a native of the Canary Islands, where 
it is used, e. g. at Santa Cruz, as a hedge or garden plant. It grows in 
many parts of Tsasmania and when left undisturbed soon takes possession 
of the land. It has already become a nuisance in Victoria, where it 
has been proclaimed a noxious plant in at least twelve districts. 

The writer recommends that this plant should be prevented from 
spreading by pulling it up and burning it before it goes to seed. 

Prof, i^wart points out that the foliage of this CyUsus appears to 
be sHghtly pdaonous. 
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INSKCT PBSTS. 

•134 ' The SimnltaneoiLS Destniotion of Colaspidema atnt and Loeeme 

Dodder by Oalciom Cyanamide. 

SoL&inzc, ly.-E. Dislruclwn nmuUame du e it la CumU its Luxe/wt, 30 pp. 

Mcmlpcllcr (n. d.). 

A sticcinct accotint of experiments made on a large scale^ dtirii^ 
four consecutive years, in the neighbourhood of Montpellier for the 
purpose of destroying simultaneously Colasfxdema aira (i) and lucerne 
dodder, The author states that calcium cyanamide reduced to as fine 
and li^t a powder as possible and applied annually at the rate of 
90 lbs. per acre, has so far proved to be the most efiBcadous remedy 
against both the beetle and parasitie plant, while at the same time, it in 
no wise interferes with the growth of the lucerne. As this small amount 
of cyanamide is difficult to spread uniformly, the writer suggests mix¬ 
ing it with other substances according to the following iormula: cyana¬ 
mide, I part; gypsum, two parts; wood ashes, i part. 

435 - The Oontrol ol Coaebylis in Switzerland in 1912 . 

Pass, H. lalutte oimttck verdcla vlgne (Codiylis) en igia. — La tme Vauioisei 

Year 3, No. 7, pp. 67-69. I^ausanne, Pebrnaiy is, 1913. 

In 191a, owing to the unfavourable weatiter of the previous year, 
there was a rdati^y slight development of Comhylis amHgueUa. But 
on the other hand, Poiyckrosis boiram, which was introduced into 
Switzerland also with imported grapes, spread there very much, jll': ' 

The writer gives an account of his experiments in the control of the 
latter pest iu the vine-growing districts of Yvome. ]^cotine (a) added 
to a copper wash (ao lbs. per xoo gallons) or to a solution of soft soap 
(20 lbs. nicotine and 20 lbs. soap per loo gallons) gave encouraging, if 
not wholly satisfactory, results; the experiments will be repeated in 1913. 
Creosote did not prove efficadous. Amongst the various insectiddes teied 
(*' insectidde X«X ”, ” Golaz ", " Palacdo ”, " Glucine ” and " potidie 
Milo ”), the first of which the compoation is a secret, gave more inter¬ 
esting results and will be used for further experiments. 

Li order to increase the already potent effects of treatments with a 
base of pyrethrum powder and soft soap, the writer made mixtures of 
soft soap, pyxethnm powder and nicotine, and of soft soap, pyrethrum 
povTdei and lysol, which he is going to test in the (pen. 

In 1912, botii in the laboratory and the vineyard, the writer had 
excellent results with a solution of s^ soap and pyrethrum powder (water 
100 gallons, soft soap ao lbs.; pyrethrum powder 15 lbs). Tlte remedy 

(i) A Chrysomeliil very inivtiotis to laoemeln Ftnuce, especially in thesontli. O. GvA- 

iTAVX: Entomcio^le et Parasifohgie A^rkdle^ {E»cyelopidie^^iKile)t p. iCi. (£^]. 

(j) PrUbaUy tobacw jniee containing lo per cmt. of niootiae. [Ed.). 
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should be applied in dotidy weather, or auy way at night, to the lame 
while still very (2 to 3 mm. = ^ inch.). The best pyrethrum 
powder is furnished by Chrysanthemmi cinermaefoUim;l33& flower heads 
should be gathered before flowering, dried and pulveris^. With a view 
to the possible cultivation of this pyrethrum in the warmer parts of 
Switzerland, and thus obtaining the powder pure and fresh, M. Faes began, 
in the spring of 1912, maldng trials of sowing and transplanting in three 
different districts, using seed from various localities. 

•13^ - The Destrootion of the Larvae of Conchylis and Aphides on 
Ifniit Trees. 

Fbtix, a. Destruction des larvcb de la CochyUs el des Pnoaons ordlnoires. — foumal 
de la Scetdia tuUumale d'Horttwltwra de France, Benn Vol. xm, November 191:4 
p. 710 Fans, Z919. 

The writer states that a sim|Je aqueous solution of white soap, with¬ 
out the addition of any tozic substance, but made in the proportion of 
at least 10 lbs. per 100 gallons of rainwater is sufficient to destroy Con- 
ckylis larvae. The amount of soap must be increased as required should 
the water be hard. The solution ^ould be applied only to the bunches 
of grapes and a sprayer must be used. 

Tirrther, a solution of 4 lbs. of Marseilles soap in 100 gallons of 
rain-water destroys, according to the writer, the aphides which commonly 
attack fruit trees. 

IMSBCia 
IMJUBZDOS 
TO VARIOUS 

cson 


438 - Ooiton PflBtB in the Wert Indies. 

Bauuu, H. a. Notes Ott OertsJa Cotton Pests. — West Indian BuUeim, Vd. No. i, 
pp. 34-38. Barbados, 191a. 

The flower-bud mag^t {Conimwia gossypH Felt.) made its appearance 
in Antigua about the end of 1907, and in 1907-08 destroyed about half 
of the cotton crop. From 1910 to 1912 it did no damage or very little. 


437 - Enemies of Barley. 

NOBL, Paul. lies etmcxnia de I’Chge — BuHdm iu Labotatmre riiumei d'Entmotogie 
agneok. Fourth (parter {Oct.-Nov.-Dec.) 1912, pp s-7. Ronen, 1912. 

List of the enemies of this cereal. 

Coleopteia : Meloloitiha vdgaris L., A^iotes hneatus L., Sitophilus 
[Calanira) oryzae Fb., Lema cyandla h., L. metanopa Hbst. 

Hemiptem: Aphts cereaUs K'tll., d. avenae 1^)., Jassus sexnotaliis 
Flor., Endeis {Aphis) heUa Koch. 

iepidoptexa : AgroHs erma Fb., A. dam Rotl., Charaeas grawinis 
h., Asopia fmnahs L., Orobena frmnentaUs h., Gelechia cercalella Oliv. 

Biptera: Phytomyza ewereifrons Hardy, Chlorops taeniopits Meig., 
Cecidomyia iesbrudor Say, C. flava Meig., an lUideteimireil Cccidit»myid, 
and Osdnis iritici Fb., 

Nemaloda : Tylenc^s devastator Khhn. 

Forgi: UstU^o Jensemi, Rostr., Erysiphe gramiiUs D C, Pitcemia 
graminis Fers, Helminthosporiim ^ramineum Btiks. 



INSBCTS INJURIOUS lO VARIOUS CROPS 


665 


Xhe eggs of the flower-bufc maggot aie not known, but it is believed 
that they are deposited within the tissues of the flower bud, the ma^ots 
feeding on the stamens and pistils. As many as 43 nu^gots have been 
county in one bud. When the attacked bud drops, the maggots make 
their way into the ground, where they pass the puj^ stage and trans¬ 
form to the adult condition. The entire life-cyde probably occupies from 
24 to 31 days. This insect has been reared from cultivated cotton, from 
wild or native cotton, and from wild coflee [Clerodendron aculeatum). 
Insecticides and direct remedial measures have given ne^tive results. 
The occurrence of the flower-bud maggot seems to be associated with 
periods of more than ordinary dampness accompanied with cool nights, 
which conditions occur in Antigua towards the end of October. There¬ 
fore early planting has been advised. 

During the la!rt few seasons there has been a remarkable decrease 
in numbcjTS of the cotton worm (AleU^ama argiUacea), due to the action 
of natural enemies. The following species are known in the West In¬ 
dies : — Bgg parasites: Tridtogramma preHosa and Teknonm sp.; 
par^tes of the l^ae or of the pupae: the flediy fly ” {Sarcophaga 
trivUtata), TacHnid flies, Chalcis annulata / predaceous insects: PoUstes 
annulans (called “ Jack Spaniard ” in St Vincent and '* wild bee ” in 
the Barbados), P. bellicosus (” cow bee ”), P, /uscaUts insteAilis ('* Wh- 
rabunta ** or “ Jack Spaniard ”), Cahsoma caUdtm (“ fiery ground 
beetle etc., and insectivorous birds, the most useful being the Barbados 
Blackbird {Quiscalus fortirosiris). 

The black scale [SaisseHa n^a Nietn.) was one of the most serious 
pests of cotton iu Barbados in 1905-06 and in 1907-08. Since this time 
it has heen almost harmless, apparmitly as a result of the enormous de¬ 
velopment of an insect parasite, Zalophoihrix wirim Crawford. This is 
also parasitic* on SaisssUa hemUphaerica, S, oleae, CeroplasteSf etc. Good 
results have been obtained by collecting twigs of Hibiscus or other plants 
bearing parasitized scales and tying them to the branches of cotton plants 
attadmd by the scale insect. The shidd scale fungus {Csphtdosporium 
Lecanit^ is also a powerful destructive ^ent of the black scale, especially 
during the wet season. 


439 - Heliothripa phaseo/i sp. iiov.» lujurioiui to Beans in Texas. 

Hood, J. Dou<UiAS. A, New Genus and Usee New Spedes of North AanerlcBS Tbysa- 
nopteta. — PsyOs: a Journal of Entomology, Vol. XXX, No. ^ pp. ixs-ijS, plates 8 
and 9. Boston, Miass., X91S. 

A description is given of a new species thrips {Hdiofhrips pha- 
seoU sp. nov.J, collected by Mr. C. A. Kut near Brownsville, Texas, where 
it was very mjurious to beans in 1908. The beans became y^wish 
and the crop was greatly diminished. It was also found on a ^d bean 
in Mesico, so that it is supposed that it is a native insect which has 
lately tamed its attention to cultivated beaus. 
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440 ~ HfpotycsLena. pbiiippust an Enemy ot Pineaiwles at Sao Panlo 
(Brasil). 

Bonsak, Gsbqobio. Una psaga do obacou (Bstndo original) — BoUltm do 
da AgficuUura, ItidusHia a Comnareio, Year I, No. 4i 1>P* 103-104 -)- coloured plate. 
Rio de Janeiro, igia. 

At C^mpicas (Sa6 Patilo) Uhe young and well developed fruits of 
Bromdia Ananas I/. (Ananas stdivus Schult), called “abacasd" and 
** ananaz ” in Brazil, are much injured by the larvae of Hypolycaena 
phUippus Fabr., a butterfly of the family Lyca&nidae (blues). The estoiior 
of tl^ fruits, while still attached to ^ plants, is deformed and there 
are blackish cavities inside (which greatly spoil the appearance and de¬ 
predate the value of the pineapples) made by the lar^ ; these perfo¬ 
rate the fruit in order to reach the interior, where they live on the pulp 
and eject their excrement throng the holes they have made ; this col¬ 
lects on the surface in the form of soft white masses, which are easily 
distinguished from the gum which accumulates at times on the fruits. 
When once the fruits are attacked, they rot, or grow deformed; generally 
two cavities in a fruit are suflident to render it useless. 

Pineapple cultivation being an industry of great importance in Brazil, 
the spread of this pest might be very harmful. In order to prevent its 
propagation, the writer counsels the inspection of the plants, in November 
or December, preferably in the morning when the excrement of the larvae 
is fredi and more visible, and the following up of the existing hole in 
order to capture and destroy the invaders. 


RITOGBRI AX<PR'E^O, gorents^sponsabih* 






